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PREFACE. 



In order to obtain uniformity in the work done at the various 
plants of the American Bridge Company, it has been deemed 
advisable to prepare a system of standards for use in every engi- 
neering office to asssist the engineers and draughtsmen in making 
detail and shop drawings. 

These standards are the result of years of experience. They 
have been revised* from time to time in order to keep pace with 
the progress made in the art of designing, and particular attention 
has been paid to have them adapted to the latest improvements in 
'tools used in bridge construction. They also contain such useful 
tables and information as will be found convenient in every 
engineering office where steelwork is being designed. 

This present edition is a revision of former standards. Before 
finally adopting the same as the standards of the American Bridge 
Company, the engineers of the different plants were consulted and 
their suggestions incorporated, so that these standards, as now pre- 
sented, are applicable to steel structures of all kinds. 

Pencoyd, September, 1901. 

C. C. Schneider, 

Vice-President. 

Paul L. Wolfel, 

Chief Engineer. 
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40.2 


IS. 


21 

25 
24 

24 
2i- 


9 


3 

4 


7 
8 


3 

4 


7 
16 


6 


i5 
ii 
i£ 


U 


19.1 
17.4 
15.7 


_7 
10 

3 


A 
10 


^aa 

^aa 

Oil 
^33 


6.6 
5.1 
4.6 


> 
> 
< 

UJ 

X 


8 




3 
4 


3 
8 


8i 


1- 

1 8 

15 


15 


14.0 
12.8 


a 

10 

t 

4 


oil 
^aa 

9- 

^33 


4.1 

8.6 


r- 
X 
O 


12 




11.1 
10.8 


3i 
35 


e 

10 

1 

a 


87.6 
86.1 




25 
2 














i» 




11.25 


7 

aa 


2i 


8.4 


-1 




















9.6 


34 


7_ 
lO 


82.6 




is 








These weights are used 
for chords, poHts, etc. 


i iu llridi 


5« "Wt 


»rk 








8.7 


3aa 




29.4 




li 










r- 

X 

o 


7.9 


3ii 


7 
10 


26.9 




is 








"When ordering from > 


[ill give 


weight 


t 






7.2 
6.4 


3m 

2js 


a 

8 

8 

M 


24.8 
21.8 


u 


l? 

Mo 


10 


1 
2 


3 

4 


and section of C 
3-18'x86.0'C (Lig 


hi Sectlo 


n) aa 


'-4" 








6.0 


2fc 




IT 


20.5 




1- 






I 













BEAI1S 

Connections for beams of different depths. 
( framing opposite ) 



it 



Set back •$- for 
50 and over 




15" and 12" 




12" and 10" 



$$ 



12 and 9 
12' and 8 



n 



$1 




10" and 9" 



tt 



10 and 8 



a 



a 



9 and 8 



*T 



5 • 



00 
oodl)6o 



».■* 



n 



15 and 10 
15" and 9" 
15" and 8 



a 



a 




12 and 6 



poc ) \ 

doc )oo| — ^ / 

_ 1 1- \ 



10 "and 6 " 
"and " 
8" and 0" 




Cut U J4 for^ 
and over. „ _ 

15 and 7 



C 



C 



) 



MIn. 9 f" j 




CatUMforS 
and over. 



// 



12 and 7 




7 and 6 




10 and 7 



a 



9 and 7 
8" and 7 



a 



a 



L 



Use standard gauge (2f ) in connection Z* on beam with lightest web. 

The first hole In connection £.• is S| from bottom of beam in all cases 
except wjien a 7 beam frames opposite in which case the con- 
nection is special. 




lMin.8} I 



: (Le; ;A- 



m 



Anchor # 1 

t'H..„J, l»„tfc 2' 0" 



ids* 



Anchor 2 

I L- e"> ll"< ,V* 0'8"B«ltedl*l!eld,-*-"B.llfc 



' 



4- 



^T-C) 



|"»«"n.l ■• 1' l"t « 




P ; 



Hacked Bolt. 



Paarii fc.1«>|"l.r*crlhuilu HMU. 



Expansion Boll. 

■ •rd.rliK.clxlItl.il. 
ad Ina-haCM** 



SEPARATORS. 



AH Dimensions In Inches. 



SIZE 

OF 

BEAM 




Cast Iron 



» 



y 



w: 



n 



• — x 

N / J 

:::: *q: 

> K 
L y 



,..K.^ 



STANDARD DIMENSIONS 



DISTANCE 

BETWEEN 

HOLES 



I> 



MIN. WIOTM 

OF 
SEPARATOR 



w 



LENOTM 

OF 

SEPARATOR 



THICKNESS 



WEIGHTS 



SEPARATOR 



INCH. IN WT. 
OP MPARATOIt 

poa 1* Aoorru. 

•PftCAD OP Z 



BOLTS 

ANO 

NUTS 



INCH. IN WT. 
OP BOLTS 

FOR 1" aooit-l 


OF 
BEAM 


•PfftAO OP Z 




.248 


24 


tt 


20 


tt 


18 


kt 


15 


ki 


12 


.124 


10 


tk 


*> 

9 


kk 


8 


It 


7 


kt 


6 



SIZE 



24 
20 

18 

IS 

12 

10 

9 

8 

7 

6 



12 
12 

9 

74 



One Hole 



6* 

6 

5* 
5i 
5 

4!- 

4i 

4 

3i 
34 



20 
18 
14 
114 
81- 

7* 

6|r 

54 

5 

44 



5 

T 



JL 
2 



28.00 

23.00 

21.00 

14.75 

9.75 

6.50 

5.75 

4.50 

3.75 

2.25 



4.50 
3.20 
2.75 
1.80 
1.50 
1.25 
1.10 
1.00 
.75 
.60 



2.84 
2.70 

2.60 
2.40 
2.28 
1.08 
1.04 
1.01 
0.95 
0.93 



a" 

Bolts -J diam. 

Beams should be spread so that width of separator "W" comes in even quarters of an inch. 




y_ 




Gas-pipe 



SIZE 

OF 

BEAM 



STANDARD DIMENSIONS 



MIN. LENGTH 


NOMINAL 


OF 


DIAMETER 


SEPARATOR 


OF PIPE 


L 


d 


3 


3 
■i 


2j 


>i 


2\ 


.4 



WEIGHTS 



SEPARATOR 



INCH. IN WT. 
OP MPANATO* 
PO* l" ADOITO. 

WftCAD OP Z 



BOLTS 

ANO 

NUTS 



INCH. IN WT. 

OP »OLT 

PON l" AOOIT'L 

■P*f AD OP Z 



SIZE 

OF 

BEAM 



5 
4 
3 



.28 
.26 



.21 



.1 



.9 
.87 



.82 



.124 



O 



3 



L 



Bolts |- diam. 



BEAMS. 
Connections to Cast-iron Columns. 



m i, 


< 




3. 

i 


at L< 


\ 




2/>fl8' 





10%9 



FEW 



t* 



Alls 



8 tO 8 



All nebs on lug? to be %" thick. 

When tbe metal in the shaft of 
the column Is <>f less thickness 
than that or the stlfletier under 
seat, the shaft should he In. 
creased to same thickness as stif- 
fener for a distance of ©" below 
to O" above seat. 



100.0 
95.0 

eo.o 

85.0 
80.0 

LOO i 

95 

eo.o 

85 
80.0 
75.0 
70.0 
65.0 
90.0 
85.0 
80.0 
75.0 
70.0 
65.0 



BEA71S AND CHANNELS. 
Standard Pundiing In Web. 






-t"T 3 -Hrj 




FrnooyJ) nail nil}' de- 


sired bole «in l>e oniltt 


ed. 3 holes 3 apart ami 


3 ho lei 3S apart Man* 


be | -(..-.I central In 


bmm, 


Mill. dl»t.« will in Ike 


nr<t MM tie Splui 


amount given In table 


induiln. dl»t. ft will la 


fu-ciiiid rase be 31 ulu* 


amount given la table. 


1..I.. (..!' 1I.-I1...U 


should be spaced «a< 


apart for ai'to 1»" 



75.0 " 

70.0 " 

65.0 2i 

60.0 " 

55.0 2\ 

60.0 ■■ 

45.0 2i 



a 






05 

•'0.0 

H.fl 

50 
45.0 
40.0 



*m 



*f44 



BEAMS AND CHANNELS. 



Standard Punching in Web. 



MZf 0» 



INCHE4 



WEIGHT 
pen FT. 



MtM. 
DMT. 

a 



INCHES 



MIH. 

OMT. 

a 



INCHES 



WEKJHT 
PER FT. 



or 

CHAN- 
NEC 



10 



40.0 
35.0 
30.0 
25.0 



a, 

tt 



9 



8 



35.0 
30.0 
25.0 
21.0 



a* 



li 



U 



25.5 
23.0 
20.5 

iao 



li 



»t 



ti 



20.0 
17.5 
15.0 



1* 



10 




V?T.1±. 



■++■■ 



8i 



w 



." ^'1 



9, 8 <e r 



F 

H 






±* 



'•sill 



»•* 



■ ■ 

-t-f- 



8; 



I 



1~ 



35.0 
30.0 
25.0 
20.0 
15.0 



10 



U 



if 



25.0 
20.0 
15.0 
13.25 



15 



« 



21.25 
ia75 
16.25 
13.75 
11.25 



l-J 



tt 



it 



If 



19.75 

17.25 
14.75 

12.25 
9.75 



9 



8 



€ 



17.25 
14.75 
12.25 



1* 



$t 



tt 



14.75 
12.25 
9.7d 



H 



tt 



»t 



10.5 
9.5 

as 

7.5 



li 



tt 



tt 



it 



7.5 
6.5 
5.5 



li 



t* 



II II H 



6, 5, 4 & 3 



Cl 






±=t 



1 



u 



»t 



»t 



15.50 

13J0O 

10.60 

8.00 



l! 



11.50 
9.00 
6.50 



14 



7.25 
6.25 
5.25 



M 



6.0 
5.0 
4.0 



Holes shown in each group can. be punched in one operation (at t»encoyd) and'any 
desired hole can be omitted. 

Iftrte * torn ttoaroda should be spaced 2t\ apart for lO* to 8* beam*. 



10 













ANGLES 


Weight in pounds per foot. 


SIZE 


1 
8 


3 

Id 


1 
4 


5 
16 


3 

8 


7 
fit 


1 
2 


9 
16 


5 

8 


11 
16 


3 

4 


13 
16 


7 

8 


IK 
16 


1 


SIZE 


8x8 














26.4 


29.8 


33.2 


38.6 


39.0 


42.4 


45.8 


49.3 


52.8 


8 x8 


6 x6 










148 


17.3 


19.7 


22.0 


244 


26.5 


28.8 


31.0 


33.4 


35.9 




6 x6 


5 x5 










12.3 


143 


18.3 


182 


20.1 


22.0 


23.8 


25.6 


27.4 


29.4 




3 xS 


4 x4 








8.2 


9.8 


1L3 


12.8 


145 


15.8 


17.2 


18.6 










4 x4 


*i * s i 








7.1 


8.5 


9.8 


J1.1 


12.4 


13.7 














3ix3i 


3 x3 






49 


6.1 


7.2 


8.3 


9.4 


10.4 


1L5 














3 x3 


sjxsj 






45 


5.5 


6.6 


7.7 


8.6 


















2 i x *f 


9% x9§ 




3.1 


4.1 


5.0 


5.9 


6.9 


7.8 


















sJxSf 


9^x9^ 




2.7 


3.6 


45 


5.4 






















2±x2* 


9x9 




2.5 


3.2 


40 


48 






















2 x9 


If x If 




2.1 


2.8 


3.5 


41 






















i a * 3 


Itxl*, 


1.2 


1.8 


2.4 


2.9 


3.5 






















l 1 - *1± 
J 9 xl B 


*i**i 


1.0 


1.5 


2.0 


























1*,!* 


lxl 


0.8 


1.2 


1.5 


























1 xl 


SIZE 


l 
8 


3 
16 


1 
4 


5 
16 


3 

8 


7 
16 


1 
2 


9 
16 


5_ 

8 


11 

16 


3 

4 


13 
16 


7 

8 


IK 
16 


1 


SIZE 


* x6 














23.0 


25.8 


28.8 


31.7 


34.6 


37.5 


40.4 


43.4 


46 4 


8 x6 


7 x*f 














17.0 


19.0 


21.0 


23.0 


248 


26.7 


28.6 


30.5 


32.5 


7 x3j 


x4 










12.2 


143 


18.3 


"iai 


20.1 


*22.0 


23.8 


25.6 


27.4 


29.4 




6 x4 


e xs± 










11.6 


13.6 


15.5 


"17.1 


19.0 


20.8 


22.6 


245 


26.5 


28.6 




6 x3j 


8 x4 










11.0 


12.8 


146 


~16.2 


17.9 


19.6 


21.3 










5 x4 


5 x3| 








87 


10.3 


12.0 


7&8 


~15.2 


16.8 


18.4 


20.0 










* »*f 


6 x3 








8.2 


9.7 


1L2 


"l2.8 


142 


15.7 


17.2 


18.7 










5 x3 


4 x3J 








7.7 


9.1 


10.5 


ll.9 


13.3 


147 


16.0 


17.4 










4 xd| 


4 X 3 








7.1 


8.5 


9.8 


111 


12.4 


13.8 














4 x3 


3**3 








6.6 


7.8 


9.1 


To.3 


1L6 


12.9 














3%x3 


3 i**i 






4.9 


6.1 


7.2 


8.3 


9.4 


















3**9$ 


3 x9$ 






45 


5.5 


6.6 


7.7 


8.7 


















3 x9$ 


9g x9 




2.7 


3.8 


45 


5.4 


6.2 


7.0 


















* g Xi# 


9 xl± 




2.1 


2.9 


3.6 


43 






















2 xl-J 


9 xl| 




1.9 


2.6 


3.3 


3.9 






















9 xl± 


SIZE 


1 
8 


3 
16 


1 
4 


8 
16 


3_ 

8 


7 
16 


1 
9 


9 
16 


5 
8 


11 
16 


3 

4 


13 
16 


1 
8 


16 


1 


SIZE 


Not4 


d:£ 1 


ndicf 


ties fl 


nishii 


ift roll* 


■ 



11 

















ANQLES 
























Actual size of legs 










ZE 


1 

8 


3 
16 


1 
4 


5 
16 


3 

8 


JL 
16 


l 

9 



23 


5 

8 


IX 

10 


3 

4 


13 
10 


7 

8 


15 
10 


i 


SIZE 


x 8 
x 6 
xS 

x4 








4 


e 

5 
4ft 


6ft 
4k 


8 
6k 

4ft 


8io 

6ft 

_5ft 

4k 


8i 

ej- 
s-k- 

4* 


8ft 

eft 

5ft 
44 


6i 
5-J- 

*xia 


8k 
6ft 
5ft 


8ft 
6i 

5* 


8i 

eft 

Oio 


8* 


« x« 
6 x6 

3 xS 

4 x4 


x3§ 








3* 


3ft 


3f 


_?■ 


35 


3fc 














3 h*w 


x3 






3 


3 18 


3k 


3ft 


3i- 


3lo" 


3f 














3 x3 


x*£ 






2* 


0»3 
A 10 


2i 


2S 


3 


















»%**§ 


x»£ 




2k 


2ft 


21- 


2Jk 


2J- 


2& 














• 




*i**i 


x»£ 




2* 


2w 


2f 


2ft 






















*f x*£ 


x2 




2 


^10 


24: 


2ft 






















9 x* 


**i 




14 


i£ 


It 


141 






















*i**3 


xl* 


li 


1ft 


14 


1* 


U 






















*i**i 


xl± 

•*< 


li 


lft 


1* 


























R 4 **4 


x 1 


1 


lft 


H 


























1 xl 


ZE 


1 

8 


3 
16 


i 

4 


B 
10 


2 

8 


r 

10 


1 
* 


9 

iff 


5 
8 


IX 

10 


£. 

^ 


IS. 
10 


8 


12 
X0 


1 


SIZE 


x 














6 


8A 


6i 


_6ft 


6i 


eft 


6t 


eft 


6i 


* x6 


x3l 














3k 


3£ 


31 


3| 


3ft 


3f 


3g 


H 


3£ 


7 x3% 


x4 










4 


4ft 


4k 


4i 


4% 


4i 


4ft 


4£ 


4ft 


4k 




6 x4 


x*f 










3i- 


3ft 


38- 


3f 


3ft 


3} 


3il 


3* 


O 1B 

on 


4 




6 x3± 


x4 








3k 


4 
3ft 


4ft 

34- 


4k- 
3f 


4* 
3ft 


4fc 
3i 


4i 

oia 


4-ft 
3i 










5 x4 
3 x3i 


x3 








3 


3ft 


3k 


3k 


3ft 


3* 


3ft 


3f 










3 x3 


x 3 J 








34 




3i 


3J- 


oil 


3J 


3£ 


3 J 










4 x3i 


x3 








3 


3n 


3i 


3* 


3 io 


3k 














4 x3 


x3 








3 


3ft 


3i 


3ft 


s± 


Oio 














3ix3 


x2% 






2\ 


2ft 


2f 


2£ 


2* 


















H**i 


x*| 






2k 


2ft 


2i 


21k 


2f 


















3 x*\ 


x2 




2 


2ft 


2i 


2ft 


24- 


2ft 


















2\x* 


*** 




li 


lft 


li 


1& 






















» xl| 


**i 




H 


16 


1* 


li 






















» xlf 


ZE 


1 

8 


3 
16 


1 
7 


8 
lb 


f 


7 


1 
9 



20 


a 

8 


21 

16 


3 

7 


it 




if 


1 


SIZE 





































Note: J" Indicates finishing rolls 



ia 







ANGLES 




Area in square inches 


SIZE 


1 
8 


a 

10 


1 

4 


5 
10 


3 

8 


7 
lO 


i 

9 


O 
10 


8_ 

8 


11 
lO 


a 

4 


ia 

lO 


7 
8 


IS 
16 


1 


SIZE 


* X« 














7.76 


8.76 


9.76 


10.76 


11.47 


12.47 


13.47 


1450 


15.53 


8 x8 


x0 










435 


5.09 


5.79 


6.47 


7.18 


7.79 


8.47 


9.12 


9.82 


10.56 




6 *6 


5 *& 










3.62 


4.21 


479 


5.35 


5.91 


6.47 


7.00 


7.53 


8.06 


8.65 




5 xS 


4 *4 








2.41 


2.88 


3.32 


3.76 


421 


465 


5.06 


5.47 










4 x4 


3§*3l 








2.09 


2.50 


2.88 


3.26 


3.85 


403 














3§*3* 


a *s 






1.44 


1.79 


2.12 


2.44 


2.76 


3.06 


3.38 














3 *3 


»**9& 






1.32 


1.65 


194 


2.26 


2.53 


















Sjx#| 


9i*9l 




0.91 


1.21 


1.47 


1.74 


2.03 


2.29 


















*F**f 


9^x2 1 

4*4 




0.79 


1.06 


1.32 


1.59 






















2^x9J 


9 *9 




0.74 


0.94 


1.18 


1.41 






















9 x9 


i»xi| 




0.62 


0.82 


1.03 


1.21 






















ifxjj 


? 9 


0.35 


0.53 


0.71 


0.85 


1.03 




















• 


*i**i 


l*xll 

4 4 


0.29 


0.44 


0.59 


























llxli 


1 *1 


0.24 


0.35 


0.44 




\ 






















1 xl 


SIZE 


l 

8 


3_ 
10 


i_ 

4 


j 

10 


a_ 

8 


7 
10 


l 

9 


o 

10 


j 

8 


11 

10 


3_ 

'4 


13 
lO 


7_ 
8 


13 
lO 


1 


SIZE 


8 x6 














6.76 


7.59 


8.44 


9.32 


9.94 


10.76 


1L62 


12.50 


13.41 


8 xtf 


7 xaj 














5.00 


5.59 


6.18 


6.76 


7.29 


7.85 


8.41 


8.97 


9.56 


7 *3§ 


* *4 










3.59 


421 


479 


5.32 


5.91 


6.47 


7.00 


7.53 


8.06 


8.65 




*4 


e x$| 










3.41 


400 


456 


5.03 


5.59 


6.12 


6.65 


7.21 


7.79 


8.41 




e xsf 


£ x* 










3.24 


3.76 


429 


476 


5.26 


5.76 


6.26 










5 x4 


J x 3 | 








2.56 


3.03 


3.53 


400 


447 


494 


5.41 


5.88 










3 x3| 


5 x3 








2.41 


2.85 


3.29 


3.76 


418 


462 


5.06 


5.50 










5 *3 


4 xj' 

9 








2.26 


2.68 


3.09 


3.50 


3.91 


432 


471 


5.12 










4 xsi 


4 *3 








2.09 


2.50 


2.88 


3.26 


3.65 


406 














4 x3 


3{*3 




• 




1.94 


2.29 


2.68 


3.03 


3.41 


3.79 














3ix3 


3-*2± 
9*2 






X.AA 


L79 


2.12 


2.44 


2.76 


















«** *9 


3 x9* 

9 






L32 


L62 


1.94 


2.26 


2.56 


















3 «»/ 


*|x* 




0.79 


L06 


L32 


1.59 


1.82 


2.06 


















»!*» 


* "*| 




0.62 


0.85 


1.06 


1.26 






















9 »i| 


9 xll 

4 




0.56 


0.76 


0.97 


L15 
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a 

8 


7 
10 


l 

9 


o 

10 


j 

8 


11 

10 


a 

4 


ia 

10 


7 


18 

10 


1 
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TEES. 
Weights, Areas, Dimensions, etc., etc. 



-p 



EVEN TEES 



Sf'tf 7.0 
3£*3f 0.0 



3 -3 



6.0 

2j«2£ 5.* 

2f-2f J.O 



JOT 



tff 

tIT 
StfJ 

;*; r 
srr 

WT 

sir 

.*.1 T 

»r 

87T 

32 r 

»sr ■-';■'.?; 

3©T 3 

i3"i^ 3. 4 

li'li 2.0 

/i»ii i.3 



1.0 



T$ 



UNEVEN TEES 



28.2 
10.0 
30.0 |g - 3J 

ir.o 

iJSJ 



0.0 4 
10.2 4 
15.8 4«3{ 
J J.J J 
14.6 



Ji 

r.o [3i»;i 

>.--. ■;.'■■■ 
*H 

.2( 

0.0 3 >3£ 

S.O |tf *3* 

5.3 3 "3j 
0.5 3 *3| 
6.0 ljfcjj 

r.2 ?jf"3 

0.0 b**3 

£J 

2.0 <t "j/ 
2.5 B '1 
3.0 v ■;.! 
*..*' i : \i!. 
3.5 1**!} 

1.4 lg" f§ 
1.2 \t{> fjj 



CM! 

04 T 
(15 T 
53T 
54T 
42T 
43T 
44 T 
40 T 
47T 
45T 
38 T 
30 T 
30 T 
31 T 

32 T 

33 T 

34 T 
35T 
30 T 
28X 
20 T 
25 T 
SOT 
27T 
24 T 
20T 
22T 
21X 
23 T 
17T 
1ST 
1ST 
12T 



NOTE: In ordering Tees give size, weight and section number. 

In £lving size of Uneven Tees flange should be gWew ferav. 
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I 


■cimls 


i 


FES 


c 


«*, men 


Ol 1 y 


NOMINAL 

size 


.©••"-I 


-j^; i 


n, 


e ei 


•ftt. 1 


__JL— 


~r 




; . 




r^T 


4 


21 • 3 


a J e.eo 


194 


: 




i 









24 • 1-. 


as 


6 2* 


244 




~ 




_ 








21 • 3* 


21 


IO0O 


294 


- 






- 


i 




1 ■'* 1 


h 


2%' 3 


as 


1L15 


12s 


I! 


- 






" 


3 




* 


2} ■ 3ft 


21 


12.75 


a.79 
















/ 


2i - 4 


2i 


" :-. 


232 


a 


i 


{ 


2 


i 








A 


2!J* 44 


M 


989 


291 


















3 « 4t 


3 


1190 


352 




- 


- 




# 








3 ■ 4 


3 


1348 


396 


Q 


- 




- 










i 


34 « 44 


34 


15 SO 


4S8 


- 


- 


- 


- 


4 






4 




31 * 4* 


3t 


17 54 


516 


- 




- 


- 


A 


4 






J 


3i» 4 


34 


1B80 


555 


2 


- 




- 


i 








tf 


3i • 4b 


31 


2087 


814 


- 


- 


- 


- 


a 










a&- 4k 


34 


22 95 


0.75 










2 








* 


31 • 5 


34 


1142 


336 


2 


i 


I 


i% 








I 


3i ' 5& 


31 


1377 


405 










i 








A 


34' 51 


34 


1815 


4.75 


- 


- 




- 


A 








i 


21 * S 


31 


17.78 


5 23 


- 


- 


- 




1 








A 


34 . 9ft 


34 


20 oe 


5.91 


- 


- 




- 


A 






" 


£ 


34 • SI 


31 


2244 


860 




- 


- 


- 


i 


a 






« 


31 • S 


31 


23 86 


690 


31 








U 








1 


3a < Si 


34 


25.97 


7.84 










i 








I 


31 . e 


31 


15.61 


459 


a; 


. 


'■ 


3 


i 








A 


34 • 84 


34 


18 32 


5 39 








- 


/. 








i 


3) • ei 


31 


2105 


6.19 










4 








A 


34 * a 


3* 


2271 


863 










A 








Jt 


3* ' e& 


34 


25 36 


7.46 




- 






4 






6 


H 


31 ■ 61 


31 


aaos 


825 










» 






V 


31 • e 


31 


3937 


804 










3 


fi 






7* 

■f 


34 • 0& 

31 < ei 


34 


3188 
34.84 


933 

1010 




" 


" 




-i 





Z-BAR COLUflNS 



dimensions, etc., etc. 



•I 

- 




847 3 
105.1 3 
135.1 a 

1 34.'.' 2 

153.12 



53.4 1 
55.3 1 
67.1 1 



5 B.26 
S 11.64 
3 1401 
515.63 
218.00 , 



L g W 9 l 



21S-. Ak*m 

3 * 4* .3 



n 



r^± 



gl3*.4 .3k 



' =Q=i. 



tj 



166.9 

19S.4J I 
320.6 
250.8 
280.4 I 
296 3 & 
323.8 2 
■T.r, 1 5 £ 



5.7 2.4 

15.8 2.4 
, 107.3, 2.i 



37.5 11.0 
47.0 13.83 
58.5,16.71 



115.el2.4j 643:1890 

138.6J2.5] 73.9!21.74 

163.0J2.5 83.8 
i 167.3J 2.5 1 BO.l 

193.8 2.5 99.9 
; 220.5 2.6 li 



2i>..37 

32.38 



34 


5 


3 : U 


■)■: 


54 


.31 


dh 


6t 


3.';, 


3i 


S 


3; 


34 


5ft 


«3S, 


31 


51 


3.; 






kZI 



193.8 : 
331.0 : 
367 6 : 



3543 
3648 
395.5 



.6 147.4 3.0 
.5|lB3.4 3.1 
222.0 3.1 
2344 3.1 
373.7 3.1 
315.6 3.2 
320.0 ; 3.1 
3.0 3.1 



53.115.63 
64.0,18.83 
75.o!23.0Q 
83.0'2442 



27.58 

1 
3078 

32.65 



liilli 
11 11 
lit 
2 10] 

2 ;E I0;; 

2.: iu: 



^^ 



i> 6^.3,' 
r > 8i«3| 



^ 



337.0 3 9 
19 1.4 3.M 
4446 3.9 

469.1 3.8 
518.0 3.B 
566.5 3.8 
579.7 31 
622.5 3.7 
666.6. 3.7 



409.2 
426.3 

489.2 

555.8 
562.4 

628.2 



3.6 72.6 21.36 

3.7 85.2J25.06 

3.7 97.7 28.76 

3.6 108.13 

3.7.118.43484 
I t 

3.8 ;1 30.9 38.50 

3.7 j 137.9 40.56 
3.7 '149.6 4403 
3.8:162.047.64 



SHEARING AND BEARINO VALUE OF RIVETS. 




Vfelai 


above or h. right of Bpp*r .IgMg lf-«" -re pot** tlmn donM. AMI. 
bvluw -• •' left " lower '■ << " !<■>• " .ii.gl,- ■« 
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BEARING VALUE COB DIFFERENT THICKNESS OF PLATE AT 13O0V, PER SO. INCH. 




,.., 


i 


' 


| 


,. 


1 


.'; 


| 


TS 


i 


11 


| 


I. 


i 


' 


.„ 


isoa 




„ 


•» 


.... 


aaaa 


oooo 


•OM 
















uuw 


2 "° 


■900 


i 

1 
I 


.„ 


■" i «• 


- 




•an 


.,.. 


" 


HTSO 
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mo 
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BEARING VALUE FOR DIFFERENT THICKNESS OF PLATE AT 11JOO0* PER SQ 
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J 
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am 
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"" 
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1 

| 

1 
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« 


_ 


no 
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am 


m. 
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mo 


OOSO 
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m. 


m. 


:3onf 




mo 


■» 


" 


mo 
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■am 


tfooa 


BEARING VALUE FOR DIFFERENT THICKNESS 




0OO,"pER SQ 


«* 






■" 


1 & 


I 


1* 


3 


4 


« 


1 


i 


i 


li 


' 


1 

3 


.«, 


„ 


■» 


soco 


■■■'■ 


..,.., 


4BM 


.«» 


















M*S 


4800 


BIOO 


«,*> 


1 

1 

j 


.«, 


KHI 


«. 


4130 


an 


,il.i 


7130 
BHO 

BBS" 


IBM 

MM 


n m 


» 


USW 


10*80 


ItM 


MMO 


- 




UN 


MM 


1=0*0 


mo 
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BEARING VALUE FOR DIFFERENT THICKNESS OF PLATE AT SiOOo' PER S>i 


NCK. 


,„ 


„. . 


i 


5 


| 


1 


9 


- 


5 


:.. 


i | . 


". 


!9 




;• 


- 


.„ 


- 


m. 


,>. 


am 


mo 


«. 
















■MD 


MO 






mo 


i 
i 

< 


£ 


I 


™ 


eocQ 


no 


7010 


m 


aooc 


ma 


.:.,. 


imo 


amo 


1M00 


■ago 


■am 




nflo 


, 


•000 


"' 





RIVETS. 
Proportions and Conventional Signs, 
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RIVETS 




















Lengths 


of field rivets for variant grips. 


























Grip 














■ 




-^ 








J 


h 








0- 




fj 




N 




GRIP 




U— 


Length 


1 




GRIP 




U^J&HBfe 


_j 




GRIP 




DIAMETER 


HAMCTM 






















































1 


;■ 


1. 


2 


21 


2i 


i 




tf 


li 


ti- 


It 


1 




3 


If 


2 


21 


21 


21 


£ 


Is 




li 


ll 




■ 




5 


li 


21 


a» 


2s 


al 


•X 


1* 


H 


If 


1* 


li 


} 




; 


2 


2i- 


21 


2 


2- 


\ 


il 


IJ 


lf 


ii 


lr 


i 




i 


21 


81 


21 


2 


21 






lr 




2 


2 






*i 


su 


2V 


2! 


2f 


21 


jl 


11 


2 


2 


21 


21 


*s 




i± 


a* 


21 


at 


2-1 


3 


4 


2 


21 


21 


21 


2 V 


it. 




'• 


21 


2i 


2r 


3 


3s 


/f 


ai 


21 


21 


21 


2^ 


Jjf 




H 


21 


3 


3s 


31 


31 


ji 


21 


21 


21 


2i 


21 


'1 




*w 


at 


3t 


Si 


31 


3* 


4 


21 


2t 


21 


21 


2f 


J 5" 




>i 


3 


3; 


3i 


S* 


3! 


'i 


a* 


21 


2f 


2f 


2; 


** 




*$ 


3* 


3 


31 


35 


31 


11 


2s- 


w 


2. 


2 


3 


^; 


a 


3 


3. 


3| 


at 


31 


* 


21 


2 


3 


3 


3i 


i' 




H 


31 


31 


31 


3; 


4 


»f 


2s 


3 


31 


31 


31 


sj 




-T 


31 


31 


3f 


4 


4-1 


*i 


3 


31 


31 


31 


31 


•J 




n 


31 


3t 


4 


4i 


41 


*«- 


3t 


31 


31 


31 


31 


"J 




•i 


31 


4 


4i 


41 


4ft 


*f 


31 


3t 


3* 


» 


31 


-"f 




*T 


3r 


41 


41 


41 


4s 


*r 


31 


3t 


31 


31 


31 


ai 




"« 


4 


4i 


41 


4-i 


41 


*i 


31 


3s 


33- 


31 


31 


fl J 




•j I 


44 


41 


4-S 


41 


4£ 


j(Z 


31 


3; 


3r 


31 


4 


»s 


8 


4 


41 


4f 


41- 


Q 


:l 


3. 


;*.. 


4 


41 


4i 


-■( 




»* 


4i 


4i 


4r 


6 


51 


s| 


4 


4 


41 


41 


41 


>i 




»f 


4J 


4r 


6 


6i 


51 


sj 


41 


41 


41 


41 


4, 


»i 




J * 


4l 


5 


51 


81 


61 


»* 


4l 


4j 


4t 


41 


4r 


*l 




H 


41 


51 


5i 


51 


51 


a i 


41 


41 


41 


41 


4J 


■■'J 




3 « 


5 


61 


51 


51 


Bft 


*f 


4+ 


41 


41 


4* 


4$ 


a y 




3 J 


Si 


6} 


Bl 


5r 


Br 


*5- 


4» 


4f 


4t 


4! 


5 


.?J- 




«j 


61 


B| 


61 


51 


6J 


•f 


4J 


41 


4r 


5 


51 


>; 




Si 


61 


5;- 


61 


6 




4J 


B 


5i 


51 


61 


V 




■*£ 


5i 


61 


6i 


a 


61 


*j 


5 


51 


51 


5i 


61 


'< 




4 t 


81 


61 


e 


61 


61 


*\ 


51 


51 


61 


sf 


61 


«} 




4 w 


6! 


e 


el 


61 


61 


4 S 


61 


51 


51 


61 


5r 


'f 




'* 


a 


Si 


6* 


6i 


6: 


'i 








5Sr 


6r 


'i 




4 K 


61 


61 


ei 


6; 


6r 


4 T 








51 


Bl 


'1 




'i 


61 


a; 


61 


61 


6s 


*\ 








5s 


6 


•<i 




4 \ 


6;^ 


61 


8£ 


'■■ 


7 


'■ 








Q 


61 


of 


J 


6+ 


e;- 


61 


7 


7- 


■■■ 








61 


6* 
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»| 


e; 


61 


7 


7V 


71 


*i 








61 


6} 


»J 




M 


(H 


7 


7i 


7i 


7s 


*i 








61 


6+ 


•>i 


1 
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of 


"* 


1; 


7r 


7 
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BOLTS 
























Lengths (or variant grips 
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m. 
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„p 
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r 
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J 
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r 


i; 
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■-.* 


el 


6; 


61 
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f 
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14 

11 


1J 

2 

2 


* 
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61 


6> 

6 J 


6) 

6i 


6; 

6J 

7 


62- 
7 

7 


J 8 

4 




J 


t| 


1. 


2 


2 


2 




1 


■ 




•y 


7 


7 


7l 





1 ' 




2 


2 


21 


2 




'£ 


"« 


6t 


7 


7 


71 


71 


°s 




l\ 


2 


2 


21 


21 
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jf 


«f 


7 


7 


71 


7i 


71 


«} 




«| 


2 


2; 


2, 1 


21 


2 




lS 


«£ 


7 


7l 


71 


71- 


7i 
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I* 


21 


2f 


21 


2J 
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OL 


71 


7i 


71 
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7f 
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^1 
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7f 
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j4 


2J 


ai 


2* 
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71 


7f 


7t 


8 
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at 
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3 


3 


*i 
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fk 


71 


Ii 
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a 
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■ 


21 


3^ 


3 


3 


31 
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8 


8 


81 


T 
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3 


3 


31 


31 


H 


H 


7J 


8 


8 
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81 
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vj 


3 


3 


31 


3l 


3i 


»i 


?i 


8 


8 


81 


Bt 


81 
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3 


3r 


31 


35 


3i 
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•s 


8 


81 


81 


81 


81 
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3i 


3t 


31 
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81 


81 


81 


81 
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31 


31 
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31 


31 
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8f 
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81 
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8J 


9 


>i 




•'4 


3i 


8| 


31 


4 


4 


■'.; 


■-; 


81 


81- 


8f 


9 


9 


't 




.'( 


3; 


3: 


4 


4 
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S 
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41 
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9 


91 
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4 


41 


41 
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*i 
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9 


9 


91 


91 
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*jf 


4 


41 


41 
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4i 


4f 


41 


4r 


5 
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H 


91 


91 


91 


9J 


10 
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4y 


4t 


41 


5 


5 
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ML. 


91 


Of 


oi 


10 


10 
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4^ 


4| 


5 


5 


51 


4 


» 


91 


91 


10 


10 
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4J 


5 
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»i 
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10 


10 
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101 
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5 


5 


51 


51 


51 
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io 
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ANGLES 


Weight in pounds per foot. 


SIZE 


1 
8 


3 

Id 


1 
4 


8 

Id 


3 

8 


7 
ITS 


1 
9 


9 
10 


5 

8 


11 
10 


3 

4 


13 

Ie 


7 

8 


IX 
10 


l 


SIZE 


8 x8 














26.4 


29.8 


33.2 


36.6 


39.0 


42.4 


45.8 


49.3 


52.8 


8 x8 


x0 










148 


17.3 


19.7 


22.0 


244 


26.5 


28.8 


31.0 


33.4 


35.9 




xO 


8 x8 










12.3 


143 


16.3 


18.2 


20.1 


22.0 


23.8 


25.6 


27.4 


29.4 




S xS 


4 x4 








8.2 


9.8 


11.3 


12.8 


145 


15.8 


17.2 


18.6 










4 x 4 


H*H 








7.1 


8.5 


9.8 


_U.l 


12.4 


13.7 














31x3$ 


3 *3 






4.9 


6.1 


7.2 


8.3 


9.4 


10.4 


11.5 














3 x3 


9%x9% 






4.5 


5.5 


6.6 


7.7 


8.6 


















t<* T" X it ^ 


9g x#J 




3.1 


4.1 


5.0 


5.9 


6.9 


7.8 


















9%x9\ 


*Jx*J 




2.7 


3.6 


4.5 


5.4 






















£j x9* 


9x9 




2.5 


3.2 


40 


4.8 






















9 x9 


£ 4 x x^ 




2.1 


2.8 


3.5 


41 






















lflj 


*i**i 


1.2 


1.8 


2.4 


2.9 


3.5 






















i f xl^ 


I*.!* 


1.0 


1.5 


2.0 


























1* xl* 
*4 XA d 


lxl 


0.8 


1.2 


1.5 


























1 xl 


SIZE 


1 

8 


3 

ie 


1 
4 


3 
10 


3 

8 


7 
10 


1 
9 


9 
10 


8, 

8 


11 

10 


3 

4 


13 
16 


7 

8 


is 

10 


1 


SIZE 


8 x6 














23.0 


25.8 


28.8 


3L7 


34.6 


37.5 


40.4 


43.4 


464 


8 xO 


7 xa| 














17.0 


19.0 


2L0 


23.0 


24.8 


26.7 


28.6 


30.5 


32.5 


7 x3% 


x4 










12.2 


143 


16.3 


lai 


20.1 


22.0 


23.8 


25.6 


27.4 


29.4 




x4 


e x^i 










11.6 


13.6 


15.5 


"l7.1 


19.0 


20.8 


22.6 


24.5 


26.5 


28.6 




x3± 


8 x4 










11.0 


12.8 


14.6 


"l6.2 


17.9 


19.6 


21.3 










8 x4 


8 xd| 








87 


10.3 


12.0 


13.6 


"l5.2 


16.8 


18.4 


20.0 










8 x j| 


J xd 








8.2 


9.7 


11.2 


"l2.8 


14.2 


15.7 


17.2 


18.7 










8 x3 


4 x3J 








7.7 


9.1 


10.5 


ll.9 


13.3 


147 


16.0 


17.4 










4 x3± 


4 *3 








7.1 


8.5 


9.8 


Ili 


12.4 


13.8 














4 x3 


3§ x3 








6.6 


7.8 


9.1 


T0.3 


1L6 


12.9 














3±x3 


*i*»i 






4.9 


6.1 


7.2 


8.3 


9.4 


















3§x9$ 


3 x*j 






45 


5.5 


6.6 


7.7 


8.7 


















3 x9-§ 


9ix9 




2.7 


3.6 


45 


5.4 


6.2 


7.0 


















2§ x9 


8 xlj 




2.1 


2.9 


3.6 


43 






















8 xljl 


8 xl| 




1.9 


2.6 


3.3 


3.9 






















9 xlj 


SIZE 


1 

8 


3 
19 


L 

4 


8 
16 


8 


Z 

16 


1 
9 


9 
10 


8 

8 


11 
10 


3 

4 


10 


1 

8 


m 

10 


1 


SIZE 


* AfoU 


J:£ 1 


todicatea finishing rolls 



11 



































BOLTS. 








1 








Din 


elisions for Heads, Nuts, t 


tc, etc. 












i 


I 


18 




C 


) 


E 






cm 


Q 


> 

1 1 


i 




ih-,l 


slfel 


L 


J 


& 


J 






.040 


. LSD 


.027 


20 




., 


^_ 


j 


"tl 


-■ 


Jfc. 


T 


~^— 


» 


7 




f- 


.110 


.294 




OdS 


10 


ft 


u 




ft- 


-f- 


1 


JL 


-T 


JL 


a 


^ 




f 


.196 


.400 




126 


13 


f 


f 




ft 


1 


It 


i- 


T 


f 




^ 




-% 


307 


.507 




202 


11 


1 : ' 


le 




ft 


ift 


ii 


lA 


-f- 


i«r 


1m 


f 




JL 


.443 


.620 




302 


10 


]A 


if 


f 


i a 


1ft 


1m 


lj 


f 


if- 


* 


j 




9 


.601 


.731 




420 


9 


■ft 


lfl 


f 


ift 


*3 


2 sa 


ji 


T 


lS 


j 


i 


I 


.785 


Bffi 




550 


8 


ift 


; i 


1 


i.;; 


aft 


afi 


tj 




] »- 


lv 


1 




li 


.994 


.940 




694 


7 


if 


ift 




if 


a& 


aft 


1 M 


O, 


18 


a£ 


li 




li 


L227 


L066 




893 




2 W 


if 


i| 


llB 


a« 


all 


a 


It 


2 


a& 


It 




li 


1485 


: ISO 


1 


o:.7 


6 


9ft 


2 


i| 


2 


3a 


3ia 


a s 


If 


2 n 


2 5T 


li 




li 


1.767 L 284 


1.295 




*t 


2t 


if 


2 S 


3ra 


3t 


a| 


if 


2| 


2 f 


17 




t; 


2.074 


1.389 


1.515 


5 S 


2:b 


2 ; ^ 


if 


2 t 


3fi 


3| 


afr 


if 


2,; 


aft 


li 




It 


2.405 


1.491 


1.746 


5 


aft 


2| 


if 


2« 


3£ 


3ft 


af 


if 


af 


8ft 


It 




li 


2.761 


l BM 


2.051 




sf 


aft 


if 


sfl 


3^ 


4ft 


aS 


If 


a9 


3% 


li 


■• 


3.142 


1.712 


2.302 


4 J 


3 


3 


ii 


2j-J 


if 


4s 


3i" 


2 


si 


3 l 


2 




St 


3.976 


i sea 


3.023 




3ji 


3f 


af 


3f 


4r 


'4$ 


3j 


af 


3y 


*k 


m 




■;!. 


4909 12.176 


3.719 


4 


4m 


3* 


af 


sf 


5r 


6a 


3s 


af 


sf 


4f 


"¥ 




- i 


5.940 2.426 


4.620 




43 


4 i 


af- 


4 


5:; 


6 


4f 


af 


4r 


«8 


%3- 


.'.' 


7.069 


2 02i< 


5.428 


3| 


D& 


4 i 


ar 


4& 


6ft 


e; u 


«| 


3 


*J 


e| 


3 




■It 


8.266 


i.879 


6.510 




Sf 


4f 


si 


4|§ 


Bfl 


7s 


5 


3f 


5 


6ft 


3t 




si 


9.621 


3.100 


7.548 


3« 


34 


6f 


3f 


5 19 


7s 


7| 


6f 


sf 


sf 


sf 


af 




::, 


11.046 


3.317 


8.641 


a 


6f 


b| 


3| 


&ft 


7b 


6+ 


Bf 


sf 


5i 


si 


:>t 


4 


:_ l-.l 


}.;ny; 


B.963 




6a 


'J 


s} 


B§ 


8 M 


8» 


Bj 


4 


6f 


7] 


4 




1', 


14186 


3.798 


11329 


af 


7§ 


H 


4-r 


8* 


8^ 


9s- 


'J/- 


4f 


& '. 


75- 


4't 




15.904 4.028 


12.753 


2f- 


7a- 


flj 


4 r 


Bis- 


9a 


&T 


6 T 


4 f 


Br 


7|f 


*i 




4i 


17.721 4.256 


14.226 


" ■ 


Bb 


H 


4| 


Bff 


Bf 


10 j 


7t 


*f 


7f 


Bj| 


l'i 




,; 


19 635 


4.48C 


15.763 


2 f 


8i 


7 -- 


4| 


7f 


id.; 


1°M 


7\ 


e 


7d 


Bfl 


5 




6 1 


21. 048 


4.730 


17.572 




9ft 


7-f 


5 a 


7f 


lOf 


llf- 


8 


6f 


8 


fj'j 


Si 




,;i 


23.758 


4.953 


19.267 


2t 


9f 


8i 


K 


7& 


ils 


11t 


8»" 


6i 


6?- 


9jj 


A 




■~>i 


25.967 


5 new 


21.262 


" 


»ft 


af 


s~ 


8a 


lift 


iaj 


8|- 


5f 


af 


toft 


si 




'' 


28.274 


5.423 


23.098 


N 


10|- 


9 


&¥ 


sj| 


iafc 


12 11 


9' ; . 


\ + 


\ ■ 


\^s.\*» \ 












■- 


2 








^ 









ANGLES 


- 








Area In square Inches. 




SIZE 


1 
8 


a 

10 


1 
4 


J 
io 


3 

8 


7 

la 


1 

9 




10 


8_ 

8 


11 

io 


3 

4 


13 
IO 


_7_ 

8 


18 
10 


1 


SIZE 


8 *8 














7.76 


8.76 


9.76 


10.76 


1147 


12.47 


13.47 


14.50 


15.53 


8 %8 


6 *6 










4.35 


5.09 


5.79 


6.47 


7.18 


7.79 


8.47 


9.12 


9.82 


10.56 




6 xtf 


5 *5 










3.62 


4.21 


4.79 


5.35 


5.91 


6.47 


7.00 


7.53 


8.06 


8.65 




5 x5 


4 *4 








2.41 


2.88 


3.32 


3.76 


4.21 


4.65 


5.06 


5.47 










4 *4 


3|X3| 








2.09 


2.50 


2.88 


3.26 


3.65 


4.03 














3gx3j 


3 *3 






144 


179 


2.12 


2.44 


2.76 


3.06 


3.38 














3 x£ 


****& 






L32 


1.65 


194 


2.26 


2.53 


















*4 *4 


*i**i 




0.91 


1.21 


147 


1.74 


2.03 


2.29 


















2*x2$ 


4*4 




0.79 


1.06 


132 


159 






















2£x2± 


9 *» 




0.74 


0.94 


118 


1.41 






















9 *2 


l*xl2 




0.62 


0.82 


103 


121 






















i|x/J 


*i*H 


0.35 


0.53 


0.71 


0.85 


103 




















• 


*i*ii 


*i*'i 


0.29 


0.44 


0.59 


























lj,MJ 


1 *1 


0.24 


0.35 


0.44 




* 






















1 xl 


8IZE 


l 

8 


3 
IO 


i 

4 


j 

io 


3 

8 


7 

io 


1 

9 




10 


8 


li 

10 


3 

4 


13 
10 


7 
8 


18 
IO 


1 


SIZE 


8 xe 














6.76 


7.59 


8.44 


9.32 


9.94 


10.76 


1162 


12.50 


13.41 


8 xe 


7 x«| 














5.00 


5.59 


6.18 


6.76 


7.29 


7.85 


8.41 


8.97 


9.56 


7 x*| 


* x4 










3.59 


4.21 


4.79 


5.32 


5.91 


6.47 


7.00 


7.53 


8.06 


8.65 




C *4 


tfxai 










3.41 


4.00 


4.56 


5.03 


5.59 


6.12 


6.65 


7.21 


7.79 


8.41 




6 *3$ 


fr x4 










3.24 


3.76 


4.29 


4.76 


5.26 


5.76 


6.26 










8 x4 


J xsl 








2.56 


3.03 


3.53 


4.00 


4.47 


4.94 


5.41 


5.88 










5 xji 


8 *3 








2.41 


2.85 


3.29 


3.76 


4.18 


4.62 


5.06 


5.50 










a x£ 


4 *3± 








2.26 


2.68 


3.09 


3.50 


3.91 


4.32 


4.71 


5.12 










4 x 3 | 


4 *3 








2.09 


2.50 


2.88 


3.26 


3.65 


4.06 














4 x3 


H" 




■ 




194 


2.29 


2.68 


3.03 


3.41 


3.79 














3jx3 


3 i*>i 






144 


179 


2.12 


2.44 


2.76 


















3**2$ 


S x9l 

a 






132 


162 


194 


2.26 


2.56 


















3 x*| 


>{** 




0.79 


106 


132 


1.59 


1.82 


2.06 


















9§*9 


♦ **1 




0.62 


0.85 


106 


126 






















9 *l| 


9 xii 

4 




0.56 


0.76 


0.97 


1.15 






















9 xl* 


*&/*£/ 


±) 


3 

"I 




'" J 


8 
8 


7 
liS 


l 

9 




lo 


8 

8 


li 

io 


3 

4 


18 
IO 


7 
* 


13 

IO 


1 

* 


SIZE 



13 









R1VBT5PAC1NQ IN ANGLES, CLEARANCE FOR DRIVING ETC. 




All Dimensions In Inches. 




G 

— 1 






, Of., G». 


Rivets In Crimped Angles 






b 








J 


Z 










mtwn*,***////; 




\ 


1 




LEO 


O 


MAX. 
RIVET8 


LEO 


o x 


#* 


MAX. 
RIVETS 


o 
















8 


4V 


2_ 

e 


8 


3 


3 


2 

8 






T 


7 


4 


»i 


7 


2*- 


3 


tt 








6 


3i 


u 


6 


2i 


2* 


4* 


■ 


5 
4 


3 

2i 




5 


2 


1? 


t» 






3± 
3 


2 
1* 


it 

U 


When L Exceeds j 


When angles are crlinped, distance **6 W 
should be lj plus twice thickness of 


6 


2i 


2i 


7 

"e 










2* 

2i 


i! 


3 
4 

£ 

8 




chord angles, but never less than 8" 




2i 


li 


«t 






2 


ii 


1 

i 






15 


l 


»« 






H 


7 

e 


8 
8 




Clearance for Rlvettlng 


U 


s 

4 


tt 




I 

1 




l 


9 
M 


1 

4 








/T\ 




BHBSSSSSSSBBB^^^^^ BSSiBfJ 






















V. 


J 






For \ Rlv's 






i 


kflnlmum Rivet Spacing 


*< -1- »* 

• 1 






SIZE OF RIVET 


1 

4 


3 
8 


1 
2 


5 
8 


3 

4 


7 
8 


1 


1 1 




MIMIMUM 
DISTANCE 


1 


li 


it 


2 


2i 


a* 


3 









24 









PINS WITH LOMAS NUTS. 


















All ..«,.,.-„„„,>. ,n <.,.,.,-. 














p 


PIN 


STANDARD DIMENSIONS 
a Till— III per lof-h. 






NUT 




P 




SC r™ 


am» 




8 


L 


= 




»* 


LtHCTTH 




'» 


li 










i;, 


3 


3^- 


2.5 


2 




2- 


lj 






* 


&" 


i» 


3 


3-f 


2.5 


si 




2 L 
2* 
3 


2 
2 
2t 

at 












iS- 

34 


3 

4 
4- 


44 
44 

54 


2.5 
2.5 

3.0 
3-0 


H 

Si 
3 
3i 






1 *! © 




} 








O 


i! 1 s ' 




3jr 


2-; 










24 


4 


5s 


3-0 


:ii 




3r 


3 










ag 


D 


5 , 


6.5 


3} 




4 


3 










aj£ 


6 


5f 


6.5 


4 




4 f 


3f 








if, 


34 


6 


ef 


7.0 


4i 




4» 

4t 
S 


3? 
3; 
4 
4 

4j 










«j « jpza^ 


34 
3^ 

3» 
3S 
4-i 


6 

6- 
6 

7 


67 
si 

7i 
8; 


7.0 
7.0 
8.5 
8.5 
11.0 


4i 

3 
Si 




s 


AH ~ 


O 




a ( 


M— 


L-8-—J 




P 




*>7 


4? 










4s 


7 


8; 


11.0 


3* 







4f 










44 


7 


8; 


11.0 


6 




<>7 


5 


2 








<» 


7 


85 


12.0 


«7 




<i* 


5 


a 








4s 


7 


8s 


12.0 


(ii 




G\ 


Bi 


2 








64 


8 


9^- 


13.5 


r,i 




7 


Si- 


2 








64 


8 


Bt 


13.6 


7 




H 


Si 
6, L 


2 

a 






. 3 i 


6,7 

64 


8 
8 


Bi 


13,5 
135 


~i 

ri 




7" 


6 


a 










5,f 


g 


10; 


17.0 


7" 












8 


6 


a 






A III 


itri 


oS 





10 ; 


17.0 


s 




8* 


6 


2 






(/ If 


\\Jj 


bS 





10 T 


17.0 


«i 




*» 










r: / • % ^%P^'' ! 


b& 


e 


10; 




Hi 




*J 


e 


2 






- ° ■ . ijj 


6 s 


10 


12; 




*} 




9 


8 


3 






lr 


Ba 


10 


12? 




9 




9* 


e 


Li 




-i 




a:;- 


10 


13; 




9} 




of 


















»; 




ol- 


















93 




io 


















10 


/ 






■OTE:- Tk> obtaiu grip "«" add £ for ™oh bur, t<i«f Itier wltl 





... 


« ■»..«. 







• 

COTTER PINS. 








.v 








ja_ 






^ — 


9 


t 


< 






A 










/ 


R 


A 






"N. 






% ? <-y 


> 


V 




T 














Grip 




L 


Add to 

Grin 




















£ 












All dimensions In Inches. 




DIAMETER 
OF PIN 


PIN 


HEAD 


COTTER 


ADD TO GRIP 


DIAMETER 
OF PIN 


DIAMETER 
OF 


TAPER AT END 


DIAMETER 


THICKNESS 


LENGTH 


DIAMETER 


FOR LENGTH 

OVER 

ALL 


FOR LENGTH 

UNDER 

HEAD 


P 


PIN-HOLE 


f 


H 


r 


c 


D 


M 


L 


P 


1 


i£ 


8 1 

X 

ie is 


if 


4 


If 


_i__ 

4 


7 
8 


6_ 

8 


1 


lj 


i£ 


A x JL 
ie 10 


li 


_1_ 

4 


2 


_1_ 

4 


7 
8 


8 


H 


H 


i= 


-1 x JL 
ie S3 


If 


_1_ 

4 


2* 


8 
19 


if 


7 
8 


H 


It 


i— 


I- x A 

16 93 


2 


4 


24" 


10 


1* 


_7_ 

8 


It 


2 


2 — 

-»89 


-L x --• 

9 8 


2f 


3_ 
8 


3 


_8_ 
8 


if 


1 


2 


H 


2 JT 


-9" ^ i 


2| 


8 


3i 


8 


If 


1 


H 


H 


2- 


-L x -L 

B 32 


2t 


8 


31- 


18 


It 


It 


H 


*< 


2- 

^99 


-L x -L 

8 S3 


3f 


_3_ 
8 


4 


7_ 
10 


if 


It 


2$ 


3 


On 


L x -L 

4 18 


3f 


1 

9 


5 


_1_ 

a 


ir 


if 


3 


3i 


3iV 


A x A 

4 18 


3f 


_1_ 

9 


5 


_i_ 
a 


if 


If 


*T 


3i 


Oaa 


7 7 

8 X 89 


4 


9 


6 


_8_ 

8 


2f 


if 


3i 


3f 


<*— 


7 _7_ 

8 * 89 


4? 


_1_ 

9 


6 


_8_ 

8 


af 


if 


3< 




N(K 


rE:- "Us© pins with lo 


ma 


s nuts, 


in 


pr 


eferen 


ice to cotti 


IT plU%, VI 


\l 


•JTM 


SNVt V*-* 


»%\«. 





26 













PILOT NUTS. 














Cost Steel. 














All III in- IK.1 mm ]» 1 mil en. 












£ 






£ 








r 






It Jf 






Q A £ 




- V ® 




5 


:| 


iimif' * 




1 






^^ 








ill] 


nch. 




6 Ttire 




.,,.,. 


e Til rendu par 




Jl 


■ ;■ "•■ 


i ; 


- -s 


|I 


J 




s„ 


1 


i 


1 


M 




||| 




it 




It 


8 


11 


j 


£ 


I 


1; 


A 


f; 






1; 


/ 


/. 


// 


a 


I' 


B 


i' 


1 s 




- 5 


1 


8 








/, 8 


8 8 


4; 






2 


:, 


1: 


*> 




H 


It 


Is 




5f 


if 


8 












£ a 


a o 


81 






a 


1» 


H 


»j 




H 


2 


i£ 




5t 


at 


10 












£10 


810 


4? 






a 


IB 


a 


*S 




■-'■; 


2 


i« 




6 


zl 


10 












/ // 


Sll 


3: 






2 


ifi 


2 


95 




3 


ai 


sj 




si 


3j 


12 










£*2 


812 


4j 






2 


afi 


ai 


3 




■-■', 


2r 


2s 




sf 


27 


12 










£13 


813 


3» 






2 


2s 


ai 


*i 




■ ;'. 


af 


2e 




- 7 


3 


12 










L14 


814 


ai 






2 


2s 


27 


3J 




■■i; 


a 


2','. 


2 


8; 


3' 


U>£ 










J IT, 


sir, 


47 




at 


2 m 


3 


■••'; 




i 


a 


2 S 


2 


8; 


3; 


16: 










i. m 


sio 


3i 




2; 


2 g 


3 


j 




f, 


3i 


35 


2 


87 


3; 


I67 










L17 


SI 7 


4i 




2? 


3; 


Si 


« 




M 


3f 


3j7 


2 


e 


3; 


15i 










LIS 


SIS 


37 




2i 


3s 


3i 


Jf 




r; 


3: 


3 ;.. 


a 


»i 


4 


LB J 










£20 


829 


a 




ai 


3s 


3] 


J. 




■-. 


4 


a S 


2 


Oj 


4r 


lej 






£#0 


890 


4 




ai 


3s 


4 


.5 




■-■', 


4 


»S 


2 


87 


4i 


iej 






£2i 


821 


3 




ai 


3 s 


4 


■H 




.'>■ 


4i 


•*£ 


a 


ioi 


*S 


20i 








£22 


0*9 


4 




ai 


4,7 


4i 


*i 




Si 


4| 


4j 


2 


107 


-1" 


20 T 








/.-.'.■: 


899 


a 




2 ! 


4,1 


4: 


•-, 


n 


-i! 


*J 


a 


11 


ttj 


aoi 








/ ■-'/ 


.s'.'V 


2j 




2; 


■;," 


4; 


6 




oi 


6 


4ij 


2 


US 


b; 


20i 








£25 


525 


47 






3 


«S 


5 


<■: 




6j 


6 


*3 


2 


12 


Bt 


20 7 








£M 


800 


3j 






3 


4S 


8 


Sj 




i>\ 


B | 


b ;, 


2 


12« L 


d : 


20 i 








!.:•; 


«r 


4i 






3 


5,7 


5i 


8S 


; 


5' 


5,. 


2 


12; 


s 


ai 








i.:s 


889 


3: 






3 




a! 


r 




7i 


87 


65 


2 


127 


67 


21 








£99 


520 


3 






3 


5s 


6y 


« 




7{ 


s? 


6f, 


2 


13 


6? 


21 








LSO 


880 


3 






a 


5,', 


5i 


■" 




; ; 


e 


it 


2 


13i 


6i 


23 








III 


83 / 


3'. 






3 


5" 


8 


;. 


8 


e 


53 


2 


13 7 


b! 


23 








£39 


BS» 


3; 






3 


a B 


a 


« 




si 


6 


»S 


2 


14 


7 


23 








L33 


039 


3 






3 


bS 





*: 




8'i 


e 


5,; 


2 


14$ 


?7 


23 








£84 


834 


3 i 






3 


bS 


6 


Xi 




/ 


/ 


/ 




























U 










27 





DRIVING NUTS. 
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LOOP RODS. 
Allowance for Eye, Square o 

Alt Dl iii,ni.l.. 11 » In In 


Round Ban. 
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aass 


sss3 


aaSs 
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lass 
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as 3 a 
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CLEVIS 






All.la.ca.L-.l.fH.ta.. 
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jfc 






iVT^ 


















h ! 






•t^.; 




" * J 









Ma 


RaaataM4tt.nl 


CM,. OF 




CLEVIS 


DI.M.OF 


CLEVIS 


"**•''"' 


FORK 


NUT 


WIDTH 


THICKNESS 








CLEVIS 




» 


p 


* 


s 


ir 


T 


^ 






D 




a 


1* 


li 


H 


li 


1 


6 


r 




3 


4 


21 


1? 


11 


1! 


* 


9 


e 




4 




5 


3 


21 


at 


at 


* 


9 


e 




5 




6 


31 


3* 


2r 


2} 


i 


9 


e 




6 




7 


4 


at 


3J- 


3i 


I 


9 


e 
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Table giving diameter of Clevis for given rod and pin. 


RO 




IK - 


PINS 






KOLKD 


SGUARE 


UPGET 


1 11- li If 3 21 21 21- 3 31 33- 3f 4 


UPBET 


50UARE 


HOUND 


1 


. 




3|3 3 












1 


* 


i 






3 3 


S 


4 4 4 










i 


. 




4 


-•1 


4 4 4 


1 




ll 


4 


4 4 4 4 








li 




1 




u 


i 




4 4 
4 


4-4 4 


5 5 5 






11 


1 
11 


It 
li- 

li 




u 


4 


5 5 


5 5 5 


11 


5 5 


5 5 5 5 5 




li 


U 


5 5 


5 5 5 5 5 






li 


li 






14 


11 


3 


5 5 1 5 5 5 | 6 6 6 




2 


li 


li 




" 


If 


2fr 
2i- 


5 5 | 5 5 | B 


6 6 




21 
2k 


1, 


1! 

13 




1! 


sale e 


6 6 | 7 7 7 


li 


11 


31 


6 6[ea|7 7 77 7 


2f 


li 


l! 




2 
21 

at 


J* 

Is 

2 


21 
2i 
2! 

2| 


6 S | 7 


7 7 7 7 7 


91 

2| 
21 
2r 


li 
1! 


2 
21 

2t 




7 7 
7 7 


111 
7 7 7 


r~ 


7 


?| 


ROUW 


SQUARE 


UPSET 


1 11 H 1£ 2 21 21 21 3 31 34 31 4 


UPSET 


SQUARE 


BOUND 


ROD 


pins 


ROD 


Clevises above mid to right of heavy zigzag line, ma.)- be used with AirJcs 


straight. 


Clevises below «nd to left or same line, should have forks closed In until 






overstrained. 
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PINS WITH LOMAS NUTS. 


P 


PIN 


STANDARD DIMENSIONS 
IkNMll per ln<h. 


NUT 


I 8 


sea™ 


TO 


'.,■ 3T 


s 


c 


SS? 


«*, 


LENGTH 


'Z 


It 










1 ,'■- 


8f 


3f 


2.5 


8 


*£ 


i£ 








S 


*ft 


3r 


3t 


25 


2} 


5J- 

-•■; 


2 
2 
2r 










1 TB 

1*1 i g j 


aft 


3* 
3! 

4i 
4t 


4 S 
4w 

6s 


2 5 
25 
30 
3.0 


Hi 

3 

Si 


> 


G 




g| 


a-; 










2r 


4f 


B s 


30 


3i 


a* 


3 










a3 


B 


5^ 


5.5 


si 


^ 


3 










aS 


6 


5f 


5.5 


4 


Jf 


3? 








_lf. 


3b 


64 


8f 


7.0 


4i 


J 


3f 
4 

4 










1 W H 


8ft 
3a 
35 
8ft 


5i 

6t 
8y 


8f 

7i 


7.0 
7.0 
8.5 
8.5 


4i 
4i 

S 


r~ 


a , 


*J 


4t 








1 , '- s -- i 


4* 


7 


87 


11.0 


si 


** 


4r 










*4 


7 


8| 


U.0 


si 


« 


4^ 










44 


7 


8j 


11.0 


Ii 


e* 


5 


a 








4» 


7f 


8t. 


12.0 


(ii 


«f 


5 


2 








48 


7J 


a£ 


12.0 


(ii 


<£ 


6i 


2 








Bft 


8r 


9t 


13.5 


ni 


7 


6j 


a 








Ba 


8; 


9r 


13.5 


r 


n 


5i 


a 






*h 


5,V 


8i 


9i 


13.5 


ri 


H 


6. 1 


a 








B£ 


8j 


9t 


13.5 


H 


rj 


6 


2 








Q ■ .•"^v, 


8& 


9 


10 f 


17.0 


n 


1 


« 


e 


a 1 






I 


1 - ! roi 

III ! [A=/J 


bS 


9 


10J 


17.0 


s 




a 


a 






D 


63 


e 


wf 


17.0 


si 
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s 

6 


2 
2 
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»* 
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T 


8ft 
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"i 


ttf 
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*0 
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07Zr> 3-d oblMla grip "O" uM £ for each bar, together wit* 





tCltna 


... -Me 















COTTER PINS. 
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"v 
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All dimension* in lnche*. 




DIAMETER 




PIN 


« 


HEAD 


COTTER 


ADD TO GRIP 


DIAMETER 
















1 


OF PIN 


DIAMETER 
OF 


TAPER AT 


END 


DIAMETER 


THICKNESS 


LENGTH 


DIAMETER 


FOR LENGTH 

OVER 

ALL 


FOR LENGTH 

UNDER 

HEAD 


OF PIN 


P 


PIN-MOLE 


t 




H 


T 


c 


z> 


M 


L 


P 


1 


is 


X 


t 

10 


1* 


4 


If 


4 


7 

a 


■j- 


1 


li 


la 


■— X 


t 

le 


li 


1 

4 


2 


_1_ 

4 


7 
a 


-|- 


H 


H 


1.T 


X 


s 
aa 


1* 


1 

4 


2a- 


a 
19 


ii 


— 


H 


Jf 


1« 


— X 


a 
aa 


2 


4 


2J 


10 


i; 


— 


1$ 


2 


2k 


— X 


1 

a 


2f 


a_ 
a 


3 


a 


H 




2 


2*7 


2aa 


"■r * 


1 

B 


2J- 


_a 

8 


3i 


8 


if 




-"4 


H 


2- 


T x 




aa 


2j 


a_ 
a 


3!- 


10 


li 


1 — 

*■ a 


2^ 


%h 


2* 


— - X 


8 

aa 


3i 


8 


4 


2_ 
10 


if 






3 


3i 


T x 


a 


3* 


1 

a 


5 


a 


if 


1-2. 
A a 


3 


3i 


3.V 


— X 


a 
le 


8f 


a 


5 


a 


if 


1 — 

"*-8 


3> 


3i 


O39 


T x 


7 

aa 


4 


_i_ 

a 


6 


a 


2f 


1 — 


3i 


3f 


<*- 


"a" x 


7 
aa 


4i 


_i_ 

a 


6 


a 


aj- 


1 — 

*■ 8 


3$ 




ncw 


CE:- Use plm 


with loi 


mas nut», In preference to cutter pint*. v.Vw*t»«n vt ^waaJfcWtt, 





26 





Mailman 


Dlitsnoe c for 


jlieo t hlefeneu of lwu\ 


MiUOII-JI 


l><»..LEL«C,«««-£ 


( 


DISTANCE 


DISTANCE 


i 


i 


0-10 


1 - 3 


J. 


ft 


1- Oi 


1-63 


"ffl 


4 


1- 3 


1 - lOi 


4 




1- St 


2 - 2i 


w 


3 


1- 8 


2 - B 


1 


JL 


i - 105 


2 - 9i 


4. 


S 


2 - 1 


3- li 


* 



J Rivet 



£2 ( 



I Rivet 



JJ Illret 



Q 



9 



Q* 



2£ 



°)~< 5 D ] 



Distance 10 be added to C. C. length C 



OF 


TIN 1 SHED LENGTH U 


ORDERED LENGTH & 


OF 
BAR 


01 AM. OF RIVET 


D.AM.OFR.VET 


1 


s 
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Z 


I 


JE 
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a 


li 
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ii 


11 


li 


2J- 






21 
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u 
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2| 
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a> 


3* 
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3i 
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31 
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All Dlmenaloni In Inchaa 



MENSURATION 
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tan Vi — a+al 

wr h * 
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C 
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SCREWS 




STANDARD 


STEEI. WIRE NAILS 


STEEL WIRE SPIKES 




I 


1 
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HO 


OIAM 


™ 


\ 
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£1 
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-;» 


5 = 


™« 
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II 


.006 


3 


2260 










U 


1 


.0624 


1060 


.0468 


1558 


3 


.1830 


41 




I 


.069 


H 


1890 


1208 








M 


H 


.0588 


840 


.0608 


913 


3 t 


.1819 


30 




'.' 


.082 


4 


I860 


1136 








M 


1+ 


.0720 


380 


.0608 


761 


4 


.2043 


23 




;; 


.098 


*£ 


1464 


1064 








U 


u 


.0764 


276 


.0571 


600 


t'. 


.2294 


17 




■/ 


.109 


s 


1380 


930 


742 






<W 


a 


.0808 


210 


.0641 


350 


.; 


.2576 


13 




.-, 


.122 


e 


1292 


863 


870 






7.1 


2j 


.0858 


180 


.0641 


310 


51 


.2693 


u 




« 


.185 


r 


1181 


682 


432 


445 


308 


Bd 


2i 


.0935 


115 


.0720 


214 





.2893 


LO 




7 


.149 


8 




835 


465 


384 


256 


N 


2f 


.0963 


93 


.0720 


196 


n 


2249 


1\ 




s 


.162 


9 




573 


424 


300 


240 


lOd 


3 


.1082 


77 


.0808 


137 


7 


2249 


7 




a 


.1711 


10 






391 


270 


222 


12d 


3} 


.1144 


60 


.0808 


127 


a 


MM 


5 




to 


.188 


11 








249 


303 


I0d 


3t 


.1285 


48 


.0907 


90 


o 


3648 


4 




11 


,201 


IS 








238 


180 


sod 


4 


.1620 


31 


.1019 


62 










12 


.216 














30d 


4i 


.1819 


22 














Hi 


.228 














404 


S 


.2043 


17 














It 


.241 














sod 


5i 


.2294 


13 














te 


.256 














u»d 


e 


.2676 


11 
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.2r3t) 


































17 


.aa i 


































IS 


.293 


































m 


.308 


































20 


.321 


































->t 


.334 


































V.' 


.347 


































83 


.381 


































$4 


.374 


































M 


,387 


































96 


.401 
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.414 
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.427 
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.440 
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.453 . 
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WROUGHT IRON TUBES 
















HYDRAULIC TUBING. 






ORDINARY GAS OR WATER PIPE 


























EXTRA 


DOUBLE 
EXTRA 


NOMINAL 
OUM. 


OUTStOE 
OUM. 


THICKNESS 


INSIDE 
MAM. 


INTERNAL 
AREA 


EXTERNAL 
AREA 


WEIGHT 
PER. FOOT 


THREAD* 
PER. INCH 


THICKNEM 


INSIDE 
DIAM. 


THICKNESS 


INSIDE 
DIAM. 


1 

8 


.40 


.07 


.27 


.06 


.13 


.24 


27 


.10 


.20 






1 

7 


.54 


.09 


.36 


.10 


.23 


.42 


18 


.12 


.29 






a 

9 


.67 


.09 


.49 


.19 


.36 


.56 


18 


.13 


.42 


.22 


.23 


X 

9 


.84 


.11 


.62 


.30 


.55 


.84 


14 


.15 


.54 


.29 


.24 


4 


LOS 


.11 


.82 


.53 


.87 


L12 


14 


.16 


.73 


.31 


.42 


1 


L31 


.13 


L05 


.86 


L36 


L87 


Hi 


.18 


.95 


.36 


.58 


n 


166 


.14 


L38 


1.49 


2.15 


2.24 


Hi 


.19 


L27 


.38 


.88 


1\ 


LOO 


.15 


L61 


2.03 


2.84 


2.68 


11* 


.20 


L49 


.40 


L08 


2 


2.37 


.15 


2.07 


3.35 


4.48 


3.61 


llf 


.22 


L93 


.44 


L49 


2i 


2.87 


.20 


2.47 


4.78 


6.49 


5.74 


8 


.28 


2.31 


.56 


L75 


3 


3.50 


.22 


3.07 


7.38 


9.62 


7.54 


8 


.30 


2.89 


.60 


2.28 


H 


4.00 


.23 


3.55 


9.89 


12.57 


9.00 


8 


.32 


3.35 


.64 


2.71 


4 


4.50 


.24 


4.03 


12.73 


15.96 


10.66 


8 


.34 


3.81 


.68 


3.13 


*i 


5.00 


.25 


4.51 


15.96 


19.64 


12.34 


8 


.35 


4.25 


.72 


3.56 


6 


5.56 


.26 


5.05 


19.99 


24.30 


14.50 


8 


.37 


4.81 


.75 


4.06 


6 


6.63 


.28 


6.07 


2888 


3447 


18.76 


8 


.44 


5.75 


.87 


4.87 


7 


7.63 


.30 


7.02 


3873 


45.66 


23.27 


8 


.50 


6.62 


.84 


6.06 


8 


8.63 


.32 


7.98 


50.03 


58 43 


28.18 


8 


.56 


7.50 


.87 


6.87 


9 


9.63 


.34 


8.94 


62.73 


73.72 


3370 


8 










10 


10.75 


.36 


10.02 


78.84 


90 76 


40 06 


8 










12 


12.75 


.38 


12.00 


113.09 




49 00 


8 










13 


14.00 


.38 


13.25 






53.92 


8 










14 


15.00 


.38 


1425 






57 89 


8 












V 


rote: At 


►ore 15 1 


Inches the outside diam< 


eters are 


the nominal sh 


se. 






All 


I dlmeni 


lions glr 


en in In 


ches, all 


I weight! 


i In pou 


nds. 
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40 





















ORDI NATES 






























for 16 foot chords 


























































f 




U [u 


1* 5 




1 












i-0_* : i 


it-iiiM; 
















l 






Ifl-O" 




























™- 


11ESF C 


lM« 


WT 


INCHES 


Dna 


*T ESf0 R. B l0'T 


UPLET 




OAWWTMR*.^"-™**! 




n 


b 


C 


il 


« 


6 


c 


rf 


rt. 


A 


a 


d 




200 


1 1'. 


18 If 


23 ft 


24 ft 


200 


76 


12 ft 


16ii 


16& 


5*0 


3ft 


63 


8jJ 


8-S 






02 


11 


IB 7 


22 g 


24 : 


03 


7ft 


12 ft 


15 s 


16 ft 


30 


3t 


6g 


87 


8fi 






04 


10; 


18 f. 


32Ji 


24 


00 


?7 


12 ft 


15 ft 


16 


JO 


8ft 


ei 


8ft 


8i 






06 


10; 


18 ft 


223 


23f 


300 


7n 


US 


14ft 


15 5 


sso 


3n 


Bft 


75 


8^ 






08 


10; 


17-7 


22 f, 


23 & 


OS 


87 


lift 


14^ 


15 T 


GO 


8ft 


6ft 


7H 


eft 






210 


10t 


17 -H 


21-j 


23 r, 


10 


67 


Hi 


14 ft 


15 ft 


70 


83 


6; 


775 


Bft 






12 


104 


173 


214 


23 


IS 


eft 


lliV 


14ft 


15 


SO 


33 


66 


7+ 


8 






14 


10ft 


17 f. 


21ft 


23! 


20 


8* 


11+ 


135 


14 7 


00 


3ft 


55 


7+ 


7+ 






16 


10ft 


17-f 


91fl 


22 ? 


25 


84 


10 S 


13 T 


14 5 


600 


8ft 


5£ 


7r 


75 






18 


loA 


16ft- 


80S 


22 ft 


30 


8fi 


10 J3 


135 


14 ft 


10 


8ft 


6SI 


7-i 


7ft 






mo 


9& 


18 f 


20 J 


22ft 


35 


6ft 


10ft 


13ft 


14 ft 


20 


33 


5i 


7ft 


7i 






22 


Bfi 


is .: 


20 g 


213 


40 


6ft 


101 


13 


135 


30 


3i 


5S 


e : 


74 






24 


94 


16 ft 


so.;. 


214 


45 


8ft 


10ft 


12 {J 


13-1 


40 


3,7 


5ft 


( i 


7f 






26 


Si 


18t 


204 


21", 


350 


5ft 


lOi 


133 


13ft 


600 


34 


S3 


eft 


74 






28 


9B 


ie6 


19{f 


21ft 


55 


Bft 


Oft 


12 f. 


13ft 


60 


36 


56 


Bft 


76 






230 


05 


15 £ 


1915 


21 


60 


5i 


9 if 


12 f 


136 


70 


3ft 


5ft 


6i 


65 






32 


9ft 


15 S3 


18* 


30 if 


65 


0ft 


9ft 


12ft 


12i 


80 


3 


54 


6ft 


8)4 






34 


9ft 


154- 


18 7 


20S 


70 


64 


94 


11a 


12 & 


00 


2Ji 
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1- 5, 


• 




7 


-7J 


-b; 


-9J 


-10 


-in 


1-0 


1- 1* 


1-2 


1-2J 


1- 3, 


1- 4 


1-51 


1-6. 


1-7J 


1- Bj 


7 




8 


-9 


-10 


-11 


1-0 


l- i 


1- 2 


1- 3 


1-4 


1-5 


1-6 


1-7 


1- 8 


1-0 


1-10 


1-11 


8 







-10 


-n. 


1-0 


1-H 


i-aj 


1-3- 


1- 4, 


1-6 


1-7J 


1- 8i 


1-9J 


1-101 


1-11 


2-0] 


2- 1; 


9 




10 


-Hi 


1 0! 


1- 1 


1- 3 


1-4, 


1-51 


1-8 


1-S 


1-91 


1-101 


1-1U 


2- 1 


2-21 


2-31 


2-4 


1' 




11 


1-01 


1- 1. 


1-3 


1-4J 


1-53 


1- 7- 


1-8J 


1-10 


i-i i; 


2- OS 


3- 31 


2- 3 


3-41 


2- 6 


:.- 7 


** 




12 


l- ; 


1-3 


1-4! 


1-6 


1-7^ 


1-9 


1-lOj 


2-0 


a-u 


2-3 


2-4 


3- 8 


2- 7i 


2-9 


2-101 


12 




13 


1-2 


1-4 


1-6! 


1-7J 


1-91 


1-10 


a-o; 


2- 2 


2- 3 


2- 5J 


2-6i 


2-8 


2-10. 


3-11* 


3- 11 


13 




14 


1- 3 


1-51 


1-7. 


1-9 


1-10. 


a- oi 


a- ai 


2-4 


2-5; 


2-71 


2- 9 


a-11 


3-0] 


3- 2 


3- 4; 


14 




IS 


1-4. 


1- 8J 


1-81 


1-101 


2-0| 


2- 2, 


2-41 


a- 8 


2-7J 


a- 9| 


2-11* 


3-H 


3-3, 


3- 5. 


3- 7 


IS 




Hi 


1-6 


1-8 


1-10 


2-0 


2-2 


2-4 


a- 6 


2-8 


3-10 


3-0 


3-2 


3-4 


3- 6 


3-8 


8-10 


19 




17 


1-71 


1-9. 


1-1LI 


a-n 


2- 3 


2-5 


2- 1\ 


2-10 


3-01 


3-aj 


3-41 


3-61 


3-8J 


3-10! 


■1- u 


17 




IS 


1-8 


1-101 


2-0. 


a- 3 


2- 5 


2-71 


2-B-, 


3- 


a-ai 


3-41 


3-8S 


3-9 


3-1 11 


4- H 


4- a 


18 




lit 


1-9. 


1-1 u 


a-ai 


a- 4i 


2-6J 


a- 91 


2-1 IS 


3- a 


3-4J 


3-6| 


3-91 


3-1H 


4- 1| 


4-4] 


4- f 


19 




20 


1-10 


2- 1 


a- si 


2- 6 


2- 8J 


2-11 


3- It 


3-4 


3-8! 


3- 9 


3-11' 


4- 2 


4-41 


4-7 


4- a 


20 




21 


I-I1J 


2-2J 


2-4 


a- 7) 


3-101 


3-0] 


3- 3; 


3- a 


3- a 


3-1 1; 


4- 1; 


4-41 


4-71 


4-9] 


:.- 


21 




22 


8- 


2-3 


2-6, 


2-9 


2-1 1J 


3-2j 


3- 5, 


3-8 


3-10; 


4- 1| 


4-4; 


4-7 


4- B* 


5- 


a- a . 


22 




23 


a- « 


2-4, 


3-7| 


2-10 


3-11 


3-4J 


3-71 


3-10 


4-01 


4-3) 


4-65 


4-91 


5- 01 


5- 3; 


\>- a 


23 




24 


a- 3 


a-e 


a- 9 


3-0 


3- 3 


3-6 


3-9 


■i- 


4-3 


4- a 


4-9 


5- 


6- 3 


5-6 


a- a 


24 




25 


2-4 


2-7 


2-10. 


3- U 


3- 4J 


3-7) 


8-101 


4- 2 


4- 5 : 


-1- 9j 


4-U. 


5- a 7 


5- 5' 


5- 8] 


B-il 


23 




■-'<; 


2-5 


;:- B 


2-11 


3-3 


3- a 


3-91 


4-o: 


4- 4 


4- ?; 


4-io; 


5- 1 


S- 6 


5- a. 


Ml 


8- 2 . 


SB 




93 


2- 6. 


a- si 


3-1. 


3-4J 


3- 7i 


3-111 


4-2! 


4- e 


4- 8 


8* 0. 


5-4{ 


5-71 


5-10J 


■V 2 


e- b 


27 




N 


a- 7i 


a-ii 


3- 2 


j- a 


3- 9, 


4- 1 


4-41 


4- a 


4-ir 


5- 3 


5- <y 


5-10 


B- 1. 


0- 5 


U- 8 


28 




:•> 


2- a 


3- 0, 


3- a 


.■> 7 


3-11. 


4- 2 


-i- o ■ 


4-10 


s- r 


B- Bj 


5- a 


8- 


8- H 


'?,- 7.. 


84] 


29 


L_ 


:m 


2- 'J 


S- 1. 


3- 5. 


3- a 


4-0: 


4- 4: 


4- Bj 


i>- 


5-3* 


5- 7- 


Mil 


6- 3 


8- 81 


■V10 


7-21 


30 


■ / 


/; 


/; 


If 


H 


'■: 
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'* 
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H 


-'.; ! 


H 
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MULTIPLICATION TABLE 












For Rivetspacing 






CO 

o 

< 
a. 

CO 


PITCH IN INCHES 


Id 
O 

< 
Q. 
(0 


3 


3i 


si 


3$ 


H 


si 


4 


*i 


4i 


4$ 


5 


*i 


5i 


&l 





^ 
































1 


# 


-6 


-6* 


-6i 


-6* 


-7 


-7* 


-8 


-8* 


-9 


-9| 


-10 


-10* 


-11 


-U* 


1-0 


2 


s 


-9 


-91 


-9* 


-10* 


-10* 


-11* 


1-0 


1-03 


1-1* 


1- 2{ 


1-3 


1-3} 


1-4* 


1-5* 


1-6 


3 


4 


1-0 


1-0* 


1- 1 


Hi 


1- 2 


1- 3 


1-4 


1-5 


1-6 


1-7 


1- 8 


1-9 


1-10 


1-11 


2-0 


4 


3 


1-3 


1- 3* 


1-4* 


1-41 


1- 5* 


1-6* 


1-8 


1-9* 


1-10} 


1-11! 


2- 1 


2- 2i 


2- 3* 


2-4J 


2-6 


5 


o 


1-6 


1-61 


1-74 


1-81 


1-9 


1-10* 


2-0 


2-1* 


2-3 


2-4} 


2-6 


2-7* 


2-9 


2-10} 


3-0 


O 


7 


1-9 


1-9| 


1-10 ! 


1-lli 


2-0* 


2- 2* 


2-4 


2-5! 


2- 7* 


2- 9* 


2-11 


3-0! 


3-2} 


3-4] 


3-6 


7 


8 


2-0 


2-1 


2-2 


2-3 


2-4 


2- 6 


2-8 


2-10 


3-0 


3-2 


3-4 


3-6 


3- 8 


3-10 


4-0 


8 


9 


2-3 


2-41 


2-5* 


2-6| 


2-7* 


2- 9J 


3-0 


3-2* 


3-4* 


3-6! 


3-9 


3-1U 


4- 1* 


4- 3! 


4-6 


9 


10 


2-6 


2-7* 


2-8* 


2-9! 


2-11 


3- 1* 


3-4 


3-6} 


3-9 


3-11* 


4-2 


4-4} 


4-7 


4-9} 


5-0 


10 


11 


2-9 


2-lOf 


2-ll| 


3- 1* 


3-2* 


3-5* 


3-8 


3-10! 


4- 1* 


4-4J 


4-7 


4-93 


5-0} 


5- 3 4 i 


5-6 


11 


12 


3-0 


3-1* 


3-3 


3-4* 


3-6 


3-9 


4-0 


4- 3 


4-6 


4-9 


5-0 


5- 3 


5-6 


5-9 


6-0 


12 


13 


3-3 


3-4& 


3-6i 


3-7* 


3-9} 


4- Of 


4-4 


4-7i 


4-101 


5- 1! 


5- 5 


5-8i 


5-11* 


6-2f 


6-6 


13 


14 


3-6 


3-7i 


3-9* 


3-11* 


4- 1 


4-4* 


4-8 


4-1 1* 


5-3 


5-6| 


5-10 


6- 1* 


6- 5 


6-8} 


7-0 


14 


15 


3-9 


3-10 1 


4-Oi 


4-2f 


4-4* 


4-8* 


5-0 


5- 3! 


5- 7} 


5-11* 


6-3 


6-6! 


6-10} 


7- 2\ 


7-6 


15 


10 


4-0 


4-2 


4-4 


4-6 


4-8 


5-0 


5-4 


5-8 


6-0 


6-4 


6- 8 


7-0 


7-4 


7-8 


8-0 


10 


17 


4-3 


4-5* 


4-7* 


4-9* 


4-11* 


5- 3* 


5-8 


6-0i 


8-4| 


6- 8! 


7- 1 


7-5* 


7-9} 


8- 15 


8-6 


17 


18 


4-6 


4-8* 


4-10* 


5-0| 


5-3 


5-7* 


6-0 


6-4i 


6-9 


7-1* 


7-6 


7-10} 


8-3 


8-7* 


9-0 


18 


19 


4-9 


4-lli 


5-1J 


5-4* 


5-6* 


5-11* 


6-4 


6- 8! 


7-H 


7- 6i 


7-11 


8- 3! 


8- 8i 


9- 1! 


9-6 


19 


20 


5-0 


5-2* 


5- 5 


5-7*, 


5-10 


6-3 


6-8 


7-1 


7-6 


7-11 


8-4 


8-9 


9-2 


9-7 


10-0 


20 


21 


5-3 


5-5J 


5-8* 


5-10J 


6- 1* 


6-61 


7-0 


7-5* 


7-10* 


8- 3! 


8-9 


9- 2i 


9-7} 


10-0! 


10-6 


21 


22 


5-6 


5-84 


5-11* 


6-2i 


6-5 


6-10* 


7-4 


7-9* 


8- 3 


8-84 


9-2 


9-7* 


10- 1 


10- 6* 


11-0 


22 


23 


5-9 


5-111 


6- 2J 


6-5* 


6-8* 


7- 2* 


7-8 


8-1! 


8-7* 


9-1* 


9-7 


10-0! 


10- 6} 


11- 01 


11-6 


23 


24 


6-0 


6- 3 


6- 6 


6-9 


7-0 


7-6 


8-0 


8-6 


9-0 


9-6 


10-0 


10-6 


11-0 


11- 6 


12-0 


24 


25 


6-3 


6- 6* 


6-9* 


7-0* 


7- 3* 


7- 9* 


8-4 


8-10* 


9-4* 


9-10! 


10-5 


10-1 u 


11- 5} 


11-11* 


12-6 


25 


20 


6-6 


6-9* 


7-01f 


7-3* 


7-7 


8- 1* 


8-8 


9-2* 


9-9 


10- 3} 


10-10 


11-4| 


11-11 


12- 5} 


13-0 


20 


27 


6-9 


7- OS 


7-3* 


7-7* 


7-10 £ 


8-5* 


9-0 


9-6! 


10- 1* 


10- 8i 


11-3 


11-91 


12-41 

• 


12-1 U 


13-6 


27 


28 


7-0 


7- 3i 


7-7 


7-10* 


8-2 


8-9 


9-4 


9-11 


10- 6 


11- 1 


11-8 


12- 3 


12-10 


13- 5 


14-0 


2S 


29 


7-3 


7- 61 


7-10* 


8- n 


8-5* 


9-02- 


9-8 


10-3* 


10-10* 


11- 5! 


12- 1 


12- 8 1 , 


13- 3} 


13-103- 


14-6 


29 


30 


7-6 


7-9? 


8- 1* 


8-5* 


8-9 


9-4* 


10-0 


10-7* 


11- 3 


11-10 J 


12-6 


13- 1* 


13-9 


14- 4i 


15-0 


30 


Itf 


3 


si 


*i 


*f 


si 


si 


4 


tf 


H 


4i 


5 


&i 


5i 


5i 
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Ul 
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{Rolled by Carnegie Steel Co.) 
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i 

i 
1 
i 
f 

! 
i 

i 

i 
» 

1 




INCHES 






■r s 


MGHU 




1 


* 


70-0 
70-0 
60-0 
50-0 
40-0 
30-0 
35-0 
35-0 
36 -'0 
35-0 


31- 8 

18- 9 
16- B 
16- 3 
15- 5 
14- 7 
13- 11 
12- 1 

a- 8 

10- 
9- 2 

9- 4 


* 


1 




" 


70-0 
70-0 
65-0 
60-0 
50-0 
40-0 
35-0 
30-0 
37-0 
37-0 


22- 1 
19- 2 
17- 1 
16- 3 
15- 5 
14- 7 
12- 11 
12- 1 
11- 8 
10- 5 
10- 
9- 2 
9- 4 


£ 




--• 


70-0 
70-0 

65-0 
65-0 
60-0 
40-0 
40-0 
35-0 
30-0 
30-0 


5- 
21- 8 
9- 2 
8- 4 
7- 6 
5-10 
4- 7 
3- 4 
L3- 6 
3- 1 
11- 8 
0- 
0- 
0- 


O O 


•1 








H 


70-0 
75-0 
80-0 
75-0 
65-0 
60-0 
45-0 
40-0 
35-0 
35-0 


O CSOOC^ZlCOOC^^'CDOiOiQ 

t-TfoooJc-tDio-fraciooo 


o o 

O O 


- 








M. 


oooooooooo 




» <o 


N. 




ooooooooo o 


O idcu — CDMc-mw.tfra — — o 


o o 








as 




31- 8 
28- 4 
25- 
23- 4 
21- B 
20- 5 
17- 11 
16- 8 
15-10 
15- 
14- 2 
12- 6 
12- 6 
11- 8 


s ° 

2 2 


ga 




*. 


oooooooooo 


egocoo^otftDcooo^aro 


2 ■ 


* 




OmOOOomiijioio 
r-r-C0eot>'0<D5D(eiB 




g c 




* 




35-10 
31-8 
27- 6 
25-10 
23-4 
31- S 
20- 
18- 4 
16- B 
15-10 
16- 
13- 4 
13- 11 
13- 6 


S 2 


=:s 




* 


70-0 
85-0 
85-0 
86-0 
86-0 
85-0 
80-0 
80-0 
80-0 
80-0 


40- 
33- 4 
39- a 
27- 6 
28-10 
35- 
21- 8 
20- 
18- 4 
16- 8 
15- 
13- 4 
13- 4 
U- 8 


a 2 


«i« 




•IS 


70-0 
85-0 
85-0 
90-0 
90-0 
90-0 
30-0 
90-0 
80-0 
80-0 


co totooo-*wtocg<Doeaa>a) 

5j t-CTOOC0^f«C»t^lO , *COa 


•is 






oooooooooo 


-11- 8 
40- 

34- a 

33- 8 

30-10 
30- 
27- 6 

24- 2 
20- 
18- 4 

ie- 8 

!4- 2 

13- 4 


* 




oojooinooooo 




•a 


70-0 
75-0 
80-0 
100-0 
100-0 
90-0 
90-0 
80-0 
80-0 
80-0 


41- 8 
40- 
35-10 
35- 
33- 4 
31- 8 
28- 4 
25-10 
20- 6 
19- 2 
16- 8 
13- 4 


-IS 




•u 


70-0 
75-0 
80-0 
100-0 
100-0 
90-0 
90-0 
80-0 
70-0 
70-0 


41- 8 
38- 4 
35- 
33- 4 
31- 8 
30- 
27- 6 
36-10 
16- 8 
16- 8 
14- 2 


nh 




-s 


60-0 
60-0 
50-0 
60-0 
50-0 
40-0 
40-0 


33- 4 
29- 3 
36- 8 
35-0 
22-11 
18- 4 
17- 6 
16- 8 
13- 4 
12- 6 


»;; 




* 


45-0 
45-0 
45-0 
46-0 
46-0 


29- 3 
25- 
23-11 

at- e 

20- 5 
H-10 
13- 4 
10-10 
8- 4 


* 




™ T ; e '" 


c^aj'-icgaisa: 


e •* w ^ s •* s - c S £ £ * -' '* 
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WIDTH M 


/ 


»«»«. 


— >™ 





DECIMAL PARTS. 


DECIMAL PARTS OF A FOOT 


DECIMAL 
PARTS OF 







1 


2 


3 


4 


.5 


a 


7 


* 


» 


10 


11 




.0 


.0833 


.1667 


.2500 


.3333 


.4167 


.5000 


.5833 


.6687 


.7500 


.8333 


.9167 






,,'.■ 


.0028 


.0659 


.1693 


.2526 


.3359 


.4193 


.5026 


.5859 


.6693 


.7526 


.8359 


.9193 


:!:■ 


.0313 


>'•: 


.0052 


.0885 


.1719 


.2553 


,3386 


.4219 


.5052 


.5885 


■6718 


.7552 


.8385 


.9219 


!r, 


.0625 


;'.. 


.0078 


.0911 


.1745 


.2578 


.3411 


.4345 


.5078 


.6911 


,6745 


.7578 


.8411 


.9245 


k 


.0938 


9 


.0104 


.0933 


.1771 


.2604 


.3438 


.4271 


.6104 


.5938 


.6771 


.7604 


.8438 


.9271 


i 


.125 


:'.. 


.0130 


.0964 


.1797 


.2630 


.3464 


.4297 


.5130 


.5964 


.6797 


.7630 


.8464 


,9297 


a 


.16 63 


a 


.0156 


.0990 


.1823 


.2656 


.3490 


.4323 


.5156 


.5990 


.6823 


.7658 


,8490 


.9323 


& 


.1875 


£ 


.0182 


.1016 


.1849 


.2682 


.3516 


.4349 


.5182 


.6016 


,8849 


,7682 


.8616 


.9349 


m 


.2188 


' 


.0308 


.1042 


.1875 


.2708 


.3542 


.4375 


.5208 


.6042 


.6875 


.7708 


.8542 


.9375 


1 


.25 


m 


.0234 


.1068 


.1901 


.3734 


.3568 


.4401 


.5334 


.6068 


.6901 


.7734 


.8568 


.9401 


£ 


.2813 


,': 


.0260 


.1094 


.1927 


.2760 


.3594 


.4427 


.5360 


.6094 


.6927 


.7760 


,8594 


.9427 


A 


.3125 


'>'.■ 


.0386 


.1120 


.1953 


.2786 


.3620 


.4453 


.5286 


.6120 


.6953 


.7768 


.8620 


.9453 


u 


.3438 


- 


.0313 


.1146 


.1979 


.2813 


.3646 


.4479 


.5313 


.6146 


.8979 


.7813 


.8846 


.9479 


1 


.375 


E 


.0339 


.1172 


.2005 


.2839 


.3672 


.4505 


.5339 


.6172 


.7005 


.7839 


.8672 


.9505 


if 


.4063 


,', 


.0365 


.1198 


.2031 


.2865 


.3698 


4531 


.5366 


.6198 


.7031 


.7885 


.8898 


.9531 


;.-, 


.4375 


':) 


0391 


.1224 


.2057 


.2891 


.3724 


.4557 


.5391 


.6334 


.7057 


.7891 


,8724 


.9557 


g 


.4888 


I 


.0417 


.1350 


.2083 


.2917 


.3750 


.4533 


.5417 


.8250 


.7083 


.7917 


.8750 


.9583 


I 


.5 


m 


.0443 


12 76 


.2109 


.2943 


.3776 


.4609 


.5443 


.6276 


.7109 


.7943 


.8776 


.9809 


% 


.5313 


j£ 


.0469 


.1303 


.2135 


.2969 


.3803 


.4635 


.5469 


.6302 


.7135 


.7969 


.8802 


.9635 


ia 


.5625 


Z 


.0495 


.1328 


.2161 


.2995 


.3838 


,46ei 


.6495 


.6328 


,7161 


.7995 


.6828 


.9681 


8 


.5938 


■ 


.0521 


.1354 


.2188 


.3021 


.3854 


4688 


.5521 


6354 


,7188 


.8021 


.8854 


.9688 


£ 


.625 


u 


.0547 


.1330 


.2214 


.3047 


.3880 


.4714 


.5547 


.6380 


.7314 


,8047 


.8880 


.9714 


ii 


.6563 


'.' 


.0573 


.1406 


,2240 


.3073 


.3906 


.4740 


.5573 


.6406 


.7240 


.8073 


,8906 


.9740 


ii 


.6875 


.■■.■ 


.0599 


.1432 


.2266 


.3099 


.3932 


.4766 


.5599 


.6432 


.7266 


.8099 


.8932 


.9786 


it 


.7188 


1 


.0625 


.1458 


.2292 


.3125 


.3958 


.4792 


.5626 


.6458 


,72u2 


.8125 


.8958 


.9792 


i 


.75 


7: 


.0651 


.1484 


.2318 


.3151 


.3984 


.4818 


.5661 


.6484 


.7318 


.8151 


.8984 


.9818 


3 


.7813 


l'; 


.0677 


.1510 


.2344 


.3177 


.4010 


,4844 


.5677 


.8510 


.7344 


.61 77 


.9010 


.9844 


'J.- 


,8135 


8 


.0703 


.1536 


2370 


,3203 


.4036 


.4870 


.5703 


.6636 


.7370 


.8203 


.9036 


,9870 


S 


.8438 


T 


.0729 


.1563 


■2-i-jQ 


.3239 


.4063 


.4896 


.5729 


.6563 


.7396 


.8229 


.90U3 


.9806 


1 


.875 


s 


.0755 


.1589 


.2422 


.3255 


.4089 


.4922 


.5755 


.6589 


.7422 


.8255 


.9089 


.9922 


s 


.9083 


n 


.0781 


.1615 


.2448 


.3281 


.4115 


.4948 


.5781 


.6615 


.7448 


.8281 


.9115 


.9948 


u 


.9375 


u 


.0807 


4941 


.2474 


.3307 


.4141 


,4974 


.5807 


.6641 


.7474 


.8307 


.9141 


.9974 


b± 
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CORRUGATED STEEL 




ORDINARY WINDOW SASH 



Dimensions in feet and inches. 






SIZE OF 
GLASS 



WIDTH 
IT 



HEIGHT 
H 



STYLE 



STYLE 



HEIGHT 

n 



WIDTH 

ir 



SIZE OF 



GLASS 



o< 

z _ 



6 



10x12 
12x12 
10x14 
12x14 
10x16 
12x16 
14x16 



2- Hi 

3*5* 

2-11* 

3-5* 

2-11* 

3-5*. 

3-11*- 



2-5J 
2-5| 
2-9| 
2-9| 
3-1-i 
3 -It 
3-li 



_.T 



P"W 



-J 



























• 


w 


..J 






4-74 
4-7i 
5-34 
5-34 

5-11* 

5-lli 
5-U4 



2-11*- 
3-54 
2-11* 
3-5* 
2-11* 
3-5*- 
3-11* 



10x12 
12x12 
10x14 
12x14 
10x16 
12x16 
14x16 



i; 



* 



10x12 
12x12 
10x14 
12x14 
10x16 
12x16 
14x16 



2-11* 
3-5* 
2-114 
3-5* 
2-11* 
3-5-* 
3-Hi 



3-6 
3-6 
4-0 
4-0 
*4-6 

♦ 4-6 

♦ 4-6 



i 



L J 









1 

1 

4 








5 
t 



























6-84 
6-8i 
7-84 
7-8i 

• 8-8-* 

• 8-8* 

• 8-84 



2-U* 
3-5*- 
2-11*- 
3-5*- 

2-U4 
3-5* 

3-11* 



r~w"* 



10x12 
12x12 
10 x 14 
12x14 
10x16 
12x16 
14*16 



11 



8 



10x12 
12x12 
10x14 
12x14 
"10 x 16 
12x16 
14x16 



3-94 

♦ 4-54 
3-9* 

• 4-54 



3- 

• 4-54 

• 5-li 



2-5* 
2-54 
2-9| 
2-9i 
3*H 
3-li 
3-H 



__ »— — , — 

k--.,-J 



*. 



























L. 


1 


■r~A 



I 
1. 



4-74 
4-74 
5-34 
5-34 

5-11* 
5-1U 
5~lli 



3-9f 
♦4-54 

3-9* 
*4-5f 

8-9* 
♦4-5| 
•«-14 



10x12 
12x12 
10x14 
12x14 

10x16 
12x16 
14x16 



It 



12 



10x12 
12x12 
10x14 
12x14 

10x16 
12x16 

14x16 



3-94 

• 4-54 
3-94 

• 4-54 

3-94 

• 4-6i 

• 5-li 



3-6 

3-6 

4-0 

4-0 

• 4-6 

• 4-6 

• 4-6 



























1 
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*i 



_.t 
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1 

I. 
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i 



t. 



6-8* 
6-84 
7-8* 
7-8* 
8-84 
8-84 
8-84- 



3-94 

• 4-54 

3-94 

• 4-5} 

3-9| 

• 4-5* 

• 5-14 



/ / 



10x12 
12-xI2 
10x14 
12 x 14 
10x16 
12.x 16 
14x16 



2, 



ZTot*: SIM** inMj-Jced thus* have IX *omh. 
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CONTINUOUS FRAHES AND SASH IN MONITOR. 



P 




Design shown la for fixed sash for monitor: for swing monitor sash, cut stops off n<* 
■ihowu by dot It'll lines ami omit head stop on inside. 

>kkr frames anil sash, or White Pint-, excepting -piking ami blocking pieces, which 
ip' to be or Spruce, Hemlock or Norway Vine, planed ou all exposed sides. For swing 
i-h order two trunnions for each -.a-.li, and cull for lever operating device. 



CONTINUOUS SASH 



J3CL, 




~T~ — ' ' 

SiLiiw— 



KLGVATIUX 




Design shown U for Continuous Fixed Sash in Cor. Steel sides. Make s 
and sill of white Fine, planed on all exposed sides. 




Dvilgii shown la for sliding sash in corrugated stool side*. 
Slake frsinei and mkh of white pine, excepting iplklng Hid blocking ptntm. 
licit iiri- in iio of spruce, beralock or Norway plne-i planed on utl exposed 

The stop lined for roller track, is to be hardwood, 
in for operating device, t- desired. 
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CONTINUOUS SASH 







Design shown ia for Continuous Fixed SasU In Cor. Steel sides. M:»l;r surfi 
and -ill of white Pine, planed on all exposed sides. 



DOUBLE HUNQ, WEIGHTED WINDOWS. 



L 



i. 9 Aiii'in in ^l.i--, -ill- 

fa* light* larger ili.m 13 
e ilnnlile itngfth ftWH. 






s= 



ELEVATION'. 








■*■ ^-"1f ■ aiaM, Uuiithu, mill Itf '4-nM-m.M 



r..u U d f «««•«" 
SECTION. 



This .1. -i-i. for sash 
li.i> i;l; both dim on si oils 
not greater than I -it. 



Design shown Is for a window fritnc with double hung weighted snsh in cor. steel 
Biiliiii;. Mukc sill .ui'l i .i.iri.; . at white pint-; Jam lis and piirHuK srrips of h«.d pine; 
aplklug pieces mid blocks of Spi uce, Uoinluck or Norwuy Pine, p Lined on ull exposed 



DOUBLE HUNG, WEIGHTED WINDOWS. 






1== 



|lj$* tn upff™ 



_ 



t r 



h 



Usual llll'l uf light: 




This design for sash 

i«r**tjSr G,a " s --~- G,:i " ----- ""--&* *«'*•> h«vh ls me ainuMioa 
-*>+-■«■- CJIm., Muiitl..,, .11..1 .i^-#:iMiB.->; * not less than -1-t. 
Design shown 1* fbi' u window frame with double hung weighted sash In cor. steel 
ding. Make sill and casings of white pine; Jambs and purling strips of hard pine; 
piking pieces and blocks of Spruce, Hemlock or Eforwny Pine, pinned on all exposed 
: 
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CORRUGATED SHEETING FOR BUILDINGS 

AND ROOFS. 



Two kinds of corrugated sheeting are used in cover- 
ing buildings — the flat, which is to be painted, and the 
galvanized. In the United States sheets both flat and 
corrugated are made by the mills to fulfil the standards, 
fixing the gage, thickness and weight per square foot, 
approved by act of Congress, March 3, 1893. They 
are as follows : 





Thickness 
in Inchbs. 


WEIGHT PER 


SQUARE FOOT. 


Gauge No. 


Flat Shekts. 


Corrugated Sheets. 




Black. 


Galvanized. 


Black, Painted Galvanized. 

I 


16 


.0625 


2.50 


2.66 


2.75 


2.91 


18 


.0500 


2.00 


2.16 


2.20 


2.36 


20* 


.0375 


1.50 i 1.66 


1.65 


1.82 


22 


.0313 


1.25 1 1.41 


1 .38 


1.54 


24 


.0250 


1.00 ' 1.16 


1.11 


1.27 


26 


.0188 


0.75 .91 


0.84 


0.99 


28 


.0156 


0.63 .70 i 

! ' i 


0.61) 


0.86 



The weights of corrugated in the above table are 
for the standard corrugations, 2 J inches wide approxi- 
mately, and 8 of an inch deep. 

The standard slope for roofs covered with corrugated 

sheeting is six inches to the foot. The sheeting should 

not be used on roofs having a slope of less than four 

inches to the foot, unless special provision be made to 

make laps tight. The sheeting is placed directly on 
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Roofing. 



purlins spaced proper distances apart, or may be laid 
directly on wood sheathing, which covers the entire 
surface of the roof. When the corrugated Bheeting 
rests Oil purlins, the gages commonly used are No. 20 
and 22. 

ComigiUed sheeting for siding of buildings is attached 
the same as roofing, directly to the purlins or nailed to 
wihhI sheathing. If purlins are used, the gages com- 
monly specified are Nos. 22 and 24. One gage lighter 
being used for the siding than is used for the roofing 
for the same building. 

Whenever possible, particularly for roofing, sheets 
should be arranged to span at least two purlin spaces. 

Fastening for Corrugated Sheeting. 

Various methods of fastening the corrugated sheet- 
ing to purlins on the sides and roofs of buildings are 
shown on the accompanying standard illustrations, pa 
No. -58 and 50, and in a general way is shown the dif- 
ferent conditions under which the different methods of 
fastening should be employed. 

Straps made of band steel 1 inch wide are used to 
fasten the sheeting to purlins made of all the rolled 
shapes, but usually are to be applied for fastening the 
sheeting on roofs where channel, I Beam or Z-bar pur- 
lins are used. These straps pass around the purlins, 
and are riveted at both ends to the sheets, or they may 
be fastened by bobs specially made for such purpose. 
Two of these straps should be used for each sheet on 
each purlin, or practically 12 inches apart. 

Clinch rivets are commonly used for attaching corru- 
gated sheeting to angle iron purlins. These rivets are 
rande of wire with a special head which fiis the top of the 
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CORRUGATED SHEETING FOR BUILDINGS AND ROOFS. 



corrugation and, as indicated on pages Nos. 58, are put 
through the sheets close to the upper face of the angle 
purlin and clinched around its lower edge. The same 
fastening is used for siding where angle purlins or girts 
are employed. Three or four of these clinch rivets 
should be used for each sheet on each purlin or girt, 
spacing them practically 6 inches apart for roofing and 
8 inches for siding. 

Clips and bolts are used for fastening corrugated cups and Bon*. 
sheeting to channel, I Beam or Z-bar purlins, where 
straps or clinch rivets cannot be conveniently employed, 
or when steel sheeting is lined with an asbestos anti-con- 
densation lining. The clips are made of flat steel, li 
inches wide, about 2i inches long, and are slightly 
crimped at one end to go over the flange of the purlin. 

One bolt is used on each clip, and this bolt is made 
of the same diameter of wire, and has the same head 
made to fit the top of the corrugations as the clinch 
rivets. These clips and bolts are spaced 6 inches 
and 8 inches apart, the same as the clinch rivets. 

Edges of sheets where side laps are made are usually 
riveted every 12 inches. 

All fastenings should be securely applied, and the 
sheeting brought to snug bearing on purlins and at all 
joints. 

In all cases the bolts or rivets fastening the sheeting 
to the purlins or girts should go through the tops of 
the corrugations. 

Flashing, Ridging, Capping and Cornices. 

Flashing, ridging, capping and cornices should 
always be used to cover up the joints in sheeting, and 
make the structure weatherproof. Flashing, when used 
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where the slope in the sheeting changes direction, 
should be of sufficient dimension and so arranged that 
at least three inches vertical height is obtained between 
the edge of the flashing and the end of the corrugated 
sheeting. Vertical seams of all flashing should be 
closely riveted, and the horizontal edges of the flashing 
should be securely riveted to the corrugated roof or 
side sheeting. 
Ridging Ridging should be placed covering the apex of all 

roofs, and where buildings are of ordinary size standard 
ridge roll should be used, 
comer capping. Corner capping is either bent, plain edge flat steel, 

or bent flat steel, with the edges terminating in a small 
scroll to keep the capping w r ell in line, or corrugated 
sheeting may be turned around the cornel's neatly, thus 
closing up the opening where the two vertical surfaces join, 
cornice*' Cornices along the eaves and the gable ends of build- 

ings may be finished in various ways. The two usual 
methods employed for both eaves and gable ends are 
shown on pages No. 58, 59 and 60. If desired, a 
molded cornice can be used, made of such a form to fit 
the projection of the purlins, and of dimensions com- 
mensurate with the size and character of the building. 

Gutters and Conductors. 

Gutters and conductors are made of various dimen- 
sions, styles and forms. Three eave gutters in common 
use are sketched on page No. 58. Conductors are 
made of plain sheets with round cross-section, and 
corrugated of either round or rectangular cross-section. 

The round conductors are more commonly used. 
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Ventilators. 

Openings in ventilators may be fitted with shutters, 
sash, or with louvers. 

Shutters are made of "angle iron frames covered 
either with flat, crimped or corrugated sheets. These 
shutters are hinged at the top, and may be operated by 
a straight lever device, by means of cord and spring, 
or operated by means of any of the worm gear toggle 
arrangements which are commonly used in various loca- 
lities for such purposes. Any device which will easily 
open and close the shutter, and at the same time securely 
hold it in any position in which it may be placed, will 
fulfil the required conditions. 

Louvers are usually made in two different ways. The 
louver shown on page No. 60 as the Shiffler Louver is 
one which is commonly used in the Pittsburg District, 
while the other form, known as the Berlin Louver, has 
been used in the East. 

Tubular ventilators of various kinds are often em- 
ployed in place of monitors for roof ventilation. These 
tubular ventilators are made of various dimensions, of 
galvanized or other sheet metal, and are usually placed 
along the ridge line of the roof. For proper ventilation 
of the building, it is customary to estimate that one 
square foot of ventilator area will ventilate 300 to 400 
square feet of floor area, depending on the character of 

building to be ventilated. 
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Ventilatory 
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Skylights. 

When skylights are placed in roofs of structures, 
two types are used : 

Box skylights covering a small area are placed in 
the slope of the roof at proper intervals. These are 
placed on a curh raising the glass above the roof line. 

Continuous skylights are made in an extended strip 
of a width sufficient to properly light the building 
interior. These are placed in the slope of the roof, 
preferably at the ridge. 

Kibbed glass is used extensively for skylight work 
in thicknesses varying from i inch to i inch. The 
glass is supported by steel bars, either solid special rolled 
sections, or made of sheet metal properly formed to 
receive the glass. The supporting bars are spaced 
about 20 inches apart, to suit the sheets of the glass, 
which comes in sheets about 20 inches wide, and not 
more than 8 feet long. 



Doors and Windows. 

Steel doors for corrugated steel buildings are made 
by covering an angle iron frame with corrugated sheet- 
ing, usually the same quality as the building siding. 

Fireproof doors are sometimes constructed of two 
or more thicknesses of matched pine sheathing, covered 
on both sides with flat sheet steel or tin. 

Wood doors are usually constructed of matched 

pine sheathing fastened to a well built frame, as shown 
in the details on page No. fiP. Stock wood doors up to 
8 feet wide can he procured of manufacturers, and are 
usually made of white pine with molded panels. Small 






CORRUGATED SHEETING FOR BUILDINGS AND ROOFS 

single doors up to 4 feet wide should be detailed to 
swing on hinges, and large doors, both single and 
double, should be arranged to slide sidewise on over- 
head trolley tracks with adjustable hangers, or to lift 
upwards between vertical guides, counterbalanced by 
weights attached to ropes passing over sheaves. 

Doors should be detailed to suit the conditions they 
are to fill, and the openings they close. 

The different types of windows ordinarily used in window* 
the sides of buildings, constructed with corrugated 
sheet siding, are shown on pages No.61to68.The sash 
and frames are constructed of white pine, and the 
glazing is usually No. 2 or A quality, American glass, 
single or double strength, depending on the size of the 
lights. The sizes of glass commonly used are 10 inches 
by 12 inches, 12 inches by 12 inches, 10 inches by 14 
inches and 12 inches by 14 inches lights. 

In the sides of buildings where light is to be ob- 
tained and no ventilation desired the continuous fixed 
sash is used. See page No. 63. 

If a maximum amount of light is desired and venti- 
lation is to be obtained, the continuous sliding sash can 
be used. See page No. 64. This detail allows one- 
half of the window area to be opened. 

In the sides of monitors and sometimes in the shies 
of buildings, swing sash are used. See page No. t5i 
These should be carefully made and fitted, and operated 
by a device that will hold them securely in any position* 

Two kinds of single windows with two stsh <*& 
are shown by the Sketches. 

One is tJUe Cwaterfaalanced Window, wiwi* one 
sash balances the afar* See page No. 65. 66. Twosi»s 
are shown raryjqg fcjr thickness of sash for two »«s of 

windows. 
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Another is the Double-Hung Weighted Window, 
where each sash is balanced by weights, also arranged 
for two sizes of openings. See page No. 67 to 68. 

The styles of windows shown on illustrations, 
will fulfil all the requirements desired for ordinary 
factory or mill building construction. For windows 
in brick walls the frames need only to be modified 
slightly to suit the usual details for brick work. 

Corrugated Steel Arches. 

Curved or arched corrugated sheets are used for 
arches between rolled beams, forming a support for con- 
crete filling. The steel is ordinarily the standard 2J 
inch corrugation, and gages are Nos. 16, 18, and 20, 
depending on the superimposed load and the length of 
span. The rise of the arch should not be less in inches 
than the span in feet, and should be determined by the 
depth of beam supports and the thickness of material 
allowed over crown of the arch, varying from 2 to 4 
inches. Beams are spaced for this construction from 

4 to 7 feet apart. 
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The standard size of sheet shall be 24 by 36 inches, 8ixe of 8heeL 
with two border lines i and 1 inch from the edge 
respectively. See page 49. 

Small sheets shall be used for beams, pins, eye-bars, 
etc. Special forms are provided for these sheets. 

The title shall be arranged uniformly for each con- Title - 
tract near the lower right-hand corner of the sheet. 
See pages Nos. 49 and 51. 

A stamp is provided for the contract, sheet number, 
etc. It shall be applied in the lower right-hand corner 
of the sheet. The name of the draughtsman in charge 
of the work shall appear in full, others with initials 
only. See page No. 49. 

Detail drawings shall as a rule be made in scale I Scale. 
or 1 inch to the foot ; for large plate and lattice girders 
h and 8 inch may be used. Larger scales, such as 1J 
and 3 inches to the foot, are permissible only for show- 
ing certain complicated details or for machine work. 

Large sheets shall be neatly and carefully made to General Rule* 
exact scale. 

Members shall be detailed in the position which they 
occupy in the structure, i. c, horizontal members shall 
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be shown lengthwise, and vertical members crosswise on 
the sheet. Inclined members (and vertical ones when 
necessary on account of space) may be shown length- 
wise on the sheet, but then always with their lower end 
to the left. 

Avoid notes as much as possible. Where there is 
the least chance for ambiguity make another view. 

Show all elevations, sections and views in their proper 
position — looking toward the member. Place the top 
view directly above and bottom view below the eleva- 
tion. The bottom view shall always consist of a hori- 
zontal section seen from above. 

In sectional views the web or gusset plates shall 
always be blackened. Angles, fillers, etc., shall be 
cross-hatched, but only when necessary on account of 
clearness. In a plate girder for instance, it is not 
necessary to cross-hatch all the stifl'eners and fillers in 
the bottom view. 

Holes for field connections shall always be blackened, 
and shall, as a rule, be shown in all elevations and 
sectional views. Rivet heads shall be shown only 
when necessary ; f. i., at the ends of members, around 
field connections, when countersunk, Battened, etc., etc. 

In detailing menders which adjoin or connect to 
others in the structure, part of the latter shall lie shown 
in red, snfliriently to indicate the clearance required or 
the nature of the connection. Plain building work is 
exempt from this rule. 

When part of one member is detailed sjime as an- 
other, figures for rivet spacing, etc., shall not be repeated ; 
refer to previous sheet or sheets, bearing in mind that 
these must contain final information. It is nut per- 
missible to refer to a sheet, which in turn refers to 
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another. Main dimensions, which are necessary for 
checking, such as c. to c. distances, story heights, etc., 
shall be repeated from sheet to sheet. 

Holes for field connections must always be located 
independently, even if figured in connection with 
shop-rivets; they shall be repeated from sheet to sheet 
unless they are standard, in which ease they shall be 
identified by a mark and the sheet given on which 
they are detailed, 

A diagram in small scale, showing the relative posi- 
tion of the member in the structure, shall appear on 
every sheet. The member or members, which are 
detailed on the sheet, shall be shown in black, and the 
rest in red ink. Plaiu building work is exempt from 
tills rule. 

The quality of material, workmanship, size of rivets, 
etc., shall be specified on every sheet as far as it refers 
to the sheet itself. Standard workmanship, such as 
milling and tight fit of stiffeners, milling ends of col- 
umns, etc., etc., shall not be specified on drawings. 

Each piece winch is shipped separately shall have 
a shipping mark. These marks shall consist of capital 
letters and numerals, or numerals only ; no small letters 
shall be used except when sub-marking becomes abso- 
lutely necessary. The letters R. and L. shall be used 
only to designate "right" and "left." Never use the 
work " marked " in abbreviated form in front of the 
letter, f. i., "3 Floorbeams, mk. G4;" say "3 Floor- 
beams G4." 

Pieces which are shipped bolted on to a member 
shall, as a rule, also have a separate mark in order to 
identify them should they for some reason or another 
become detached from the main member. The drawing 
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shall specify which pieces are to be bolted on for ship- 
ment, ami the necessary bolls shall be billed. 

A system of assembling murks shall be established 
for all small pieces in a structure which repeat them- 
selves iti great numbers. Then marks shall consist of 
small letters and numerals or numerals only; no capital 
letters shall be used ; avoid prime and sub-marks, such 



For all lettering use plain letters, see pages Nos. 49 
to 57. For title, main dimensions and for all marks, 
particularly shipping marks, use heavy type. Red ink 
(Winsox & Newton's Carmine) shall be used for dimen- 
sion, reference lines, etc. 

Conventional signs for rivets are shown on page No. 
18. Countersunk rivet heads project i"; if less height 
of heads is required, drawings shall specify that they are 
to be chipped, or that they must not project more 
than a". 

Flattened heads project from fi" to Ji' ; if less height 
of heads is required, they shall he countersunk. 
Steel in section shall be shown thus, j y/wwig or hmm 

Cast-iron thus, tzz&si 

C;isi->U'cl thus, BBsara 

Phosphor bronze or brass thus, v*mxm. 

Shop bills shall be written on special forms provided 
for the purpose. When the hills appear on the draw- 
ings as well, they shall either he placed close to the 
member to which they belong or on the right hand side 
of the sheet. 

When the drawings do not contain any shop bills, 
these shall be so written that each sheet can have its 
bills attached to it, if desired ; *. e., one page of shop 
bills shall not contain bills for two sheets of drawings. 
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In large structures, such as Elevated Railroads, 
Viaducts, etc., which always are subdivided into ship- 
ments of suitable size, both mill and shop bills must be 
written separately for each shipment. 

In writing the shop bill, bear in mind that it shall 
serve as a guide for the laying out and assembling of 
the member, besides being a list of the material re- 
quired. For this reason members which are radically 
different as to material shall not be bunched in the 
same shop bill, neither shall pieces which have different 
marks be bunched in the same item, even if the mate- 
rial is the same. 

The main material in a member shall be hilled first, 
followed by the smaller pieces. It is generally a good 
practice to begin at the left end of a girder, or at the 
bottom of a post or column. Do not bill first all the 
angles and then all the flats ; when f. i. the end stiffeners 
in a girder are billed, the fillers belonging to them 
shall follow immediately after the angles, anil so on. In 
a column each different bracket shall be billed complete 
by itself. 

When machine-finished surfaces are required, the 
drawing and the shop bill shall specify the finished 
width and length of the piece, proper allowance for 
shearing and planing being made in mill bill. When 
the mefal is to he planed as to thickness, the drawing 
and shop bill shall specify both the ordered and the fin- 
ished thickness, f. i.,one pi. 12"x IJ"x V 0" planed to 3". 

Flats and universal plates over 4" in width should 
be ordered in even inches ; flats under 4" should be 
ordered by h" variation in width. Flats i" and under 
iu thickness are very difficult to secure from the mills, 
and should he avoided if possible. 
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Every contract embracing different classes of work 
shall have a subdivision for each class. These sub- 
divisions will be furnished by the Ch. Eng. of the dis- 
trict. Drawings, shop and shipping bills must be 
kept separate for each division. 



Plate Girder Bridges. 

As soon as a plate girder span is taken in hand, it 
shall be laid out in regard to location of web splices, 
stiffeners, coverplates, and in a through span, floor- 
beams and stringers, so that the material can be ordered 
at once if required. 

Locate splices and stiffeners with a view of keeping 
the rivet-spacing as regular as possible ; put small frac- 
tions at end of girder. 

Stiffeners, to which cross-frames or floor-beams con- 
nect, must not be crimped, but shall always have fillers. 
The outstanding leg shall not be less than 4", guaged 
2 J "; this will enable cross-frames or floor-beams to be 
swung in place without spreading the girders. 

The second pair of stiffeners at the end of girder 
over the bed-plate shall be placed so that the plate will 
project not less than 1" beyond the stiffeners. 

Always endeavor to use as few sizes as possible for 
stiffeners, connection plates, etc., and avoid all unneces- 
sary cutting of plates and angles. For this purpose 
locate end holes for laterals and diagonals so that they 
can be sheared in a single operation. 
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In spans on a grade, unless otherwise specified, put 
the necessary bevel in the bed-plate and not in the 
base-plate. 

In short spans, say up to 50 feet, put slotted holes 
for anchor-bolts in both ends of girders. 

In square spans show only one-half, but give all 
main dimensions for whole span. 

In skew spans show whole span ; when panels in 
one-half of span are same as in other half, give the 
lengths of these panels, but do not repeat rivet-spacing, 
except where it differs. 

In the small scale diagram, which shall appear on 
every sheet, unless span is drawn in full, show the posi- 
tion of stiffeners, particularly those to which cross- 
frames or floor-beams connect. 

On top of sheet show top view of span, with cross- i 
frames, laterals and their connections complete, the 
girders placed at right distance apart. 

Below this view show the elevation of the far girder 
seen from inside, with all field holes in flanges and 
stiffeners indicated and blackened. 

At one end of the elevation show in red the bridge- 
seat and back wall, give figures for distance from base 
of rail to top of masonry, notch of ties, depth of girder, 
thickness of base-plate and of bed-plate or shoe. When 
the other end of girder has a different height from base 
of rail to masonry, give both figures at the one end, 
and specify " for this end " and " for other end." 

If span has bottom lateral bracing, a bottom view 
(horizontal section) shall be shown below the elevation. 

When no bottom laterals are required, show only 
end or ends of lower flange of girder, giving detail of 
base-plate and its connection to the flange. Detail the 
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bed-plate separately, never show it in connection with 
the base-plate. 

Cross-frames shall, whenever possible, be detailed on 
the right hand of the sheet in line with the elevation. 
The frame shall be made of such depth as to permit it 
being swung into place without interfering with the 
heads of the flange-rivets in the girders. Always use a 
plate, not a washer with one rivet, at the intersection of 
diagonals. 

In skew spans it is always preferable to have an 
even number of panels in the lateral system. 
Through spans. Show on top of sheet an elevation of the far girder, 
seen from inside; below this view show a horizontal 
section of span, seen from above with lateral system 
detailed complete. It is generally best to show floor- 
beams and stringers in red in this view and detail them 
on a separate sheet. 

The stiffeners in a through span should always be 
arranged so that the floor system can be put in place 
from the centre towards the ends. 

What is said under " deck spans " about showing 
bridge-seat, back wall, detailing bed-plate separately, 
etc., applies to through spans as well. 



Truss Bridges. 

General Rules. Before any details are started all c. to c. lengths of 

chords, posts, diagonals, etc., shall be determined, and 
sketches made of shoes, panel-points, splices, etc., so 
that the material can be ordered as soon as required. 
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If not otherwise specified, camber shall be provided 
in the top chord by increasing the length i" for every 
10 feet. This increase in length shall not be consid- 
ered in figuring the length of the diagonals, except in 
special cases, as directed by the engineer in charge. 
Half the increase in length shall be considered in fig- 
uring the length of top laterals. 

Particular attention must be paid to what is said 
under " General Rules," on page No. 79, about showing 
part of adjoining member in red, and about small scale 
diagram on every sheet. 

For every truss bridge an erection diagram shall be 
made on a separate sheet, giving the shipping marks of 
the different members and all main dimensions, such as 
c. to c. trusses, height of truss, number and length of 
panels, length of diagonals, distance from base of rail 
to masonry, from centre of bottom chord or pin to ma- 
sonry, etc., etc. Give further size and number of bars 
in bottom chord and diagonals, size and grip of pins, 
and show in larger scale the packing at panel points. 
State also any special feature which the erector needs 
look out for, and give approximate weight of heavy and 
important pieces when their weight exceeds five tons. 
If in any place it is doubtful whether rivets can be 
driven in the field, the erection diagram and also the 
detail drawings shall state that " bolts may be used if 
rivets cannot be driven." A list giving number and 
contents of drawings belonging to the bridge shall also 
appear on the erection diagram sheet. 

In square spans, not too large, show the left half of Lattice Bridge* 
the far truss, seen from inside, and detail all members 
in their true position, making the skeleton one-half the 
scale of the details. 
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In skew spans, not symmetrical, show the whole of 
the far truss. 

In large spans detail every member separately. 
When detailing web members bear in mind that the 
intersection point on the chord must not be used as a 
working point for a member which stops outside of the 
chord. A separate working point, preferably the end 
rivet, must be established on the member proper, and 
tied up with the intersection point on the chord. 

The clearance between the chord and a web member 
entering same shall, whenever possible, not be less than 
i" in heavy and ,V' in light structures. 

Members shall be marked with the panel points 
between which they go, f. i., End post LO-U1 ; 1st post 
Ll-Ul ; top chord U1-U3, etc., etc. See diagram, 
page No. 50. 
Wn BriS£2: ted I ]l pin-connected bridges detail the left half of the 
far truss, every member by itself. It is generally best 
to commence with the end post, showing it lengthwise 
on the sheet with the lower end to the left, then the 
first section of the top chord, and so on. 

• The packing at panel points shall, whenever pos- 
sible, be so arranged that, besides the customary allow- 
ance of ^" for every bar, a clearance of not less than 
i" can be provided between the two sides of the chord. 
When more than two pin plates are used, a" should 
in addition be allowed for each plate. 

Members shall be marked same as for lattice bridges, 
with the panel points between which they go, except 
the posts, which are best marked with letters and nu- 
merals. See diagram, page No. 50. 
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Office Buildings. Factories and Warehouses. 

The different sheets shall be numbered consecu- Numbering 01 

Sheets. 

tively, whether large or small. No half numbers are 
permissible except in emergency cases. It is always 
well to arrange the numbers so that the sheets follow in 
the order in which the material is required at the 
building. The following is generally a good order : 

Floor Plans for all floors, 

Column Schedule, 

Cast-iron Bases for Columns, 

Foundation Girders, 
" Beams, 

First tier of Columns, 

Riveted Girders, connecting to first tier of Columns, 

Beams " " " " " 

Miscellaneous material for above, 

Second tier of Columns, etc., etc. 

Floor plans shall, as a rule, be made in scale i" to Floor rums. 
the foot, see page No. 53. A separate plan shall be 
made for each floor, unless they are exactly alike. 

Columns shall be marked consecutively with nu- 
merals, the word Col. always appearing in front of the 
numeral, f. i., " Col. No. 20." The architect or engi- 
neer has generally on his drawings adopted a system of 
marking for the columns, which should be adhered to, 
unless altogether too impracticable. 

Riveted girders shall be indicated with two (2) fine 
lines when they have cover plates, and with four (4) 
fine lines when they have no cover plates. They shall 
be marked consecutively with numerals, using same 
marks for girders which are alike. 
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Column 
Schedule. 



Columns. 



Beams and channels shall be indicated with one 
single heavy line. They shall be marked same as 
girders, with numerals, using same marks when alike. 

Tie rods shall be indicated with one single fine line; 
they need not have any marks. 

The marking system shall be as uniform as possible 
for the different floors, i. e. y a beam which goes between 
columns No. 2 and No. 3 shall be marked with the 
same numeral throughout all the floors. 

All figures necessary for making the details shall, as 
a rule, appear on the floor plan, care being taken in 
writing same to leave room for the erection marks, 
which must be printed in heavy type above the line or 
lines representing a beam or girder. 

For every large building a schedule of the columns 
shall be made before the details are started. See page 
No. 52. 

Each column, even should several be alike, shall 
have a separate space, in which shall be given the ma- 
terial and finished length. 

As soon as the detail drawings for one tier of col- 
umns are finished the sheet numbers shall be inserted 
as shown on sample schedule, making the schedule 
serve as an index for the column drawings. 

Columns shall, whenever possible, be drawn stand- 
ing up on the sheet as they appear in the building. If 
it becomes necessary to draw them lengthwise on the 
sheet, the base shall be to the left. 

Particular attention shall be paid to establishing a 
marking system for brackets, splice-plates, etc. A sum- 
mary of all these standard pieces shall be made for each 
tier and sent to the shop as early as practicable, in order 
that they may be gotten out before the main material is 
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taken up. The material for the small pieces shall, as 
far as possible, be chosen from stock sizes. 

Columns shall be marked with the number of the 
floor between which they go; f. i., Col. No. 4 (1-3). 
The lower tier is best marked " Basement Tier." 

Girders shall be marked with the number of the 
floors, not with letters, unless specially requested ; f. i., 
" 2d Floor, No. 5." 

What is said under columns about marking system 
for standard pieces applies to girders as well. 

When a girder is unsymmetrical about the centre 
line, and a question may arise how to erect it, one end 
of the same shall be marked with the number of the 
column to which it connects, or with North, South, East 
or West. 

Girders must not be bunched together for the dif- 
ferent floors more than to meet the requirements in the 
field ; i. e. y they must correspond to the tiers of columns 
as they will be erected. 

Beams shall be drawn on the standard forms pro- 
vided for the purpose, see pages Nos. 54 to 57. They 
need not be drawn to scale ; neat freehand sketches 
being allowed — in fact, desirable, where it will facilitate 
the rapid completion of the drawing without sacrificing 
clearness. 

Beams shall be marked same as girders with the 
number of the floor ; f. i., One 12" x 40 lbs. I x 19'-3i", 
Mark 2d Floor No. 35. 

What is said under girders about marking one end, 
when not symmetrical around centre line, and about not 
bunching the different floors more than to meet the re- 
quirements in the field, applies to beams as well. 

Whenever possible use standard framing angles. 
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If it is deemed necessary to use 6" x 6" angles, punch 
both legs same as 6" leg of standard ; in 31" x 31" or 
•i" x 31" angles, punch both legs same as 4" leg of 
standard. It is not absolutely imperative that the 
gauge of the framing angles shall he standard as long 
as the vertical distance between the holes and in the 6" 
leg the horizontal distance (2i"), is kept standard. 

Holes for connections, tie-rods, etc., shall be located 
from one end of the beam, preferably the left. If one 
end rests on the wall and the other end is framed, then 
figure from the hitter end, be it right or left. This 
rule may be dispensed with in case of numerous holes 
regularly spaced iu web or flange for connection of 
shelf-angles, buckle-plates, etc. 

The allowed overrun at ends of beams must always 
be indicated, either by giving figures or by showing 
wall bearing. 

Holes at end of beam for anchors are best figured 
from wall end. not connecting them with other figures. 

The distance between em\ holes in beams which 
connect through web or flange to columns, girders, etc., 
shall always be given. 

"When framing angles are standard, do not give any 
figures for either shop or field rivets, except the distance 
from bottom of beam to centre of connection or to first 
hole in framing angle, and the horizontal distance 
between field holes. 

When special framing angles are used, the fact must 
be nutcd and figures given for gauges, etc. 

For standard connection holes in web of beam all 
figures required are the distance from bottom of beam 
to centre of connection or to first hole and the hori- 
zontal distance between holes. Whenever possible use 
standard punching as given on pages Nob. II and 10. 



APPENDIX 

TO 

RULES FOR HAK1NG SHOP-DRAWINGS. 

Two methods may be employed in making shop-drawings for 
trusses in Mill Buildings or other structures, and for* lattice girders 
in bridges. 

The First Method is to make the drawings so complete (see 
previous rules) that the templets can be made for each individual 
piece separately on the bench. 

The Second Method is to give on the drawings only sufficient 
dimensions to locate the interior of the member and the position of 
all pieces, leaving the details to be worked out by the templet- 
maker on the laying-out floor. 

Sufficient figures should be given to definitely establish the main 
laying-out points; generally these figures should be those locating the 
outside dimensions of the chord of a truss, the end depths or such 
heights as may be necessary to establish the general outside lines 
of the complete member. 

The interior pieces should be located by centre-lines correspond- 
ing to the gage lines of angles, or the centre of gravity lines of the 
pieces, *is the ease may be. 

The rivet-spacing should be given complete for all connections 
to members not shown on the same sheet, in places where it becomes 
necessary to indicate clearance on opposite flanges, and for any con- 
nections which may be readily located from fixed points without 
employing any computation. 

All other rivet-spacing, such as' the connections of web pieces 
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to gussets, and the lengths of interior pieces, may be indicated by 
scale, leaving the actual location of the rivets to be determined by 
the templet-maker. The drawing should, however, indicate the 
number of rivets to be used in each individual connection, and 
should also state the usual rivet pitch to be employed for the work 
shown on the sheet, as well as the minimum rivet-spacing allowed. 

No definite rule can be laid down as to which method should be 
employed ; but in general straight work, such as columns, plate 
girders, heavy lattice girders in buildings and chords, floor beams, 
and stringers in highway bridges, should be laid out by the first 
method. 

All roof trusses, light lattice girders and complicated work, such 
as towers, domes, hips and light lattice struts, should be laid out by 
the second method. 

Before deciding which of the two methods should be employed 
in any individual ease, the templet-maker should be consulted as to 
the facilities for undertaking the work, as lack of floor space in hi* 
shop may prevent the use of the second method. 
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Points to be Observed in Order to Facilitate 

Erection. 

The first consideration for ease and safety in erec- 
tion should be to so arrange all details, joints and con- 
nections that a structure may be connected, made self- 
sustaining and safe in the shortest time possible. 

Entering connections of any character should be 
avoided when possible, notably on top chords, floor 
beam, and stringer connections, splices in girders, 

When practicable, joints should be so arranged as 
to avoid having to put members together by entering 

them on end, as it is often impossible to get the neces- 
sary clearance in which to do this. 

In all through spans floor connections should be so 
arranged that the floor system can be put in place after 

the trusses or girders have been erected in their final 
position, and vice versa, so that the trusses or girders can 

be erected after the floor system has been set in place. 

All lateral bracing, hitch-plates, rivets in laterals, 
etc., should, as far as possible, be kept clear of the 
bottom of the ties, it being very expensive to cut eut 
ties to clear such obstructions. 

Lateral plates should be shipped loose, or bolted on 
so that they do not project outside of the member, when- 
ever there is danger of them being broken off in un- 
loading and handling. 

Loose fillers should be avoided. They should be 
tacked on with rivets, countersunk where necessary. 

In elevated railroad work, viaducts and similar struc- 
tures, where longitudinal girders frame into cross girders, 
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shelf angles should be provided 011 the latter. In these 
structures the expansion joints should be so arranged 
that the rivets connecting the fixed span to the cross 
girder can be driven after the expansion span is in 
place. 

In viaducts, etc., two spans, abutting on a bent, 
should be so arranged that either span can be set in 
place entirely independent of the other. The same 
thing applies to girder spans of different depth resting 
on the same bent. 

Holes for anchor-bolts should be so arranged that 
the holes in the masonry can be drilled and the bolts 
put in place after the structure has been erected 
complete. 

In structures consisting of more than one span a 
separate bed-plate should be provided for each shoe. 
This is particularly important where an old structure is 
to be replaced ; if two shoes were put on one bed-plate or 
two spans connected on the same pin, it would necessitate 
removing two old spans in order to erect one new one. 

In pin-connected spans the sections of top chords 
nearest the centre should be made with at least two pin- 
holes. In skew spans the chord splices should be so 
located that two opposite panels can be erected without 
moving the traveler. 

Tie plates should be kept far enough away from the 
joints, and enough rivets should be countersunk inside 
the chord to allow eyebars and other members being 
easily set in place. 

Posts with channels or angles turned out and 
notched at the ends should, whenever possible, be 
avoided. 
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